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BTEEL   RAILS. 


1S0.44S8. 
Rail  No.  33. 


Diameter,  1".0092. 

Sectional  area,  .80  square  inch. 

Gauged  length,  10'^ 


Applied  loads. 


Total. 


PaundM, 
800 
4,000 
8,000 
16,000 
24,000 
32,000 
80»000 
40,000 
40,800 
41,600 
42,400 
43,200 
U,000 
44,800 
45,600 
46,400 
47,200 
48.000 
48.000 
48,800 
40,600 
50,400 
51.200 
62,800 
54,400 
50,000 
57,600 
59,200 
60,800 
62,400 
64,000 
67,200 
70.400 
78,600 
76,800 
80,000 
83,200 
86,400 
89,600 
92,800 
06.000 
06,900 
02,100 
0 


Per  M  nare 
inch. 


Pottfub. 

1,000 

6,000 

10,000 

20,000 

30,000 

40,000 

45,000 

60,000 

61.000 

62,000 

68,000 

64,000 

55,000 

66,000 

67,000 

58,000 

66,000 

60,000 

60,000 

61,000 

62,000 

68,000 

64.000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

06,000 

100.000 

104,000 

108,000 

U2,000 

116,000 

120,000 

121, 125 


In  ganged  length. 


Elongation. 


Jnehe*. 

0. 

.6318 
.0030 
.0065 
.0101 
.0132 
.0150 
.0167 
.0170 
.0173 
.0177 
.0181 
.0186 
.0189 
.0195 
.0200 
.0207 
.0212 
.0220 
.0280 
.0254 
.0300 
.0360 
.0440 
.0560 
.0691 
.0822 
.0960 
.1055 
.1190 
.1820 
.17 
.20 
.23 
.27 
.81 
.86 
.40 
.48 
.59 
.84 

1.11 


1.29 


Set. 


Jneh, 
0. 


0. 


0. 


0. 


Bemarka. 


, 


.0008 


Blaatfe  limit. 


Tensfle  strength. 
At  time  of  rupture. 
=12. 9  per  cent. 


If 

^1 


1 


Elongation  of  inch  sections:  ".07,  MO,  ".10,  ".12,  ".15,  ".25*,  ".16.' 
".14,  ".12,  ".08.  ; 

Diameter  at  fracture,  ".89.    Area,  .622  square  inch.  ' 

Gontracti(Hi  of  area,  22.3  per  cent. 
Fractured  5".5  f^om  the  neck.   Appearance^  granular^  silky  center. 
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STEEL   RAILS. 
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No.  4469. 
Bail  No.  34. 


Diameter,  l'M29. 
Sectional  area,  1  sqnare  inch. 
Gauged  length,  10". 


Applied  iMidfl. 

In  gauged  length. 

Semarka. 

• 

Total. 

PerMuare 
inch. 

Elongation. 

Set. 

Tound*. 

1,000 

5,000 

10,000 

20.000 

30,000 

2».  000 

Pounds. 
1,000 
5,000 
10,000   . 
20.000 
30,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
4^,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
52,000 
54.000 
66,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
73,140  ' 

Inches. 

a 

.0012 
.0028 
.0062 
.0097 
.0113 
.0117 
.0122 
'  .0127 
.0132 
.0138 
.0995 
.1060 
.1140 
.1250 
.1380 
.1510 
.1*48 
.1800 
.1940 

.2100 

.25 

.29 

.33 

.38 

.43 

.50 

.66 

.66 

.76 

.95 
1.24 
L78 

Inch. 
0. 

Initial  load. 

. 

0. 

^   3ft>0MI 

37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45.000 
46,000 
47.000 
48.000 
49,000 
50,000 
52,000 
54.000 
50,000 
58,000 
60,000 
02.000 
04.000 
06,000 
08,  OM 
70.00D 
73,000 
73.140 
03,700 
0 

.0008 
............ 

Elaatlollrr^t 



• 

■  ^ 

* 



Tensile  strengtii. 
At  time  of  mptnra. 
=36.1  per  cent. 

V . 

0 

2.01 

••*"•*••""•" 

Elongation  of  inch  sections:  ".15,  ".22,  ".24,  ".26,  ".26,  ".40,  ".47», 
".25,  ".22,  ".14. 

Diameter  at  fractnre,  ".86.    Area,  .581  sqnare  inch. 

Contraction  of  area,  41.9  per  cent. 

Fractured  5"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation  at  the  circomference.  Several  ftie  transverse  cracks 
developed  in  surface  of  stem  in  vicinity  of  place  of  rupture,  at  one  of 
which  cracks  rupture  commenoedf 
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VoL 27.. No. 6, part  I. 

VoL  28.  .No.  6,  part  2. 

Vol  29.  .No8, 8  to  28,  Inclnsiye. 

Vol.  ao.  .Nos.  29  to  46,  Inclnslye.  except  No.  43. 

VoL  81 .  .No.  48,  part  1. 

VoL32..No.4S,part2. 

Vol.  33.  .Nos.  47  to  79,  Inclnsiye. 

Vol.  84.  .Nos.  80  to  136,  Inclnslye,  except  No.  94. 

Vol.  36 . . Nos.  186  to 200,  Inclusive,  except  No.  161. 

Vol  86. .No.  161. 

Vol 97.. Nos.  201  to  271^  Incluslye,  except  Nos. 
an  and  232. 

Vol  38.. No.  232. 


EXECUTIVE  DOCUMENTS  INDEX. 


Subject. 


Agricultural  Department.    (See  Department  of  Agriculture.) 

Au^ka,  estimate  for  survey  of  boundary  of ^ 

natives  of  Seal  Island,  request  for  appropriation  for  food, 

etc .- i 

AV>alr08S  (steamer),  estimate  for  expenses  of,  in  Bering  Sea 

estimate  of  deficiency  by  trip  to  Alaska 

Algiers,  La.,  report  of  survey  to  locate  dry  dock  at 

American  Association  of  Students  (Paris),  relative  to  rent  of  build- 
ing for _ 

Antietam,  estimate  for  battle  lines  and  sites  at 

Appropriations,  Alaska,  natives  of  Seal  Island 

to  complete  survey  of  boundary 

annual.  Book  of  Estimates- of 

bailiffs  and  criers  in  District  of  Columbia 

Board  of  Lady  Managers,  World's  Columbian  Ex- 
position  - 

Cheyenne  and  Arapahoe  Indians,  for  support  of. . 
claims  against  United  States,  defending  suits  in  . 

Court  of  Claims,  for  additional  room  for  files 

Court  of  Private  Land  Claims,  for  printing  notice 
of  organization  of 


224 


Vol. 


• 

• 

154 

35 

111 

34 

168 

35 

103 

34 

79 

33 

165 

35 

146 

36 

154 

35 

111 

34 

5 

26 

220 

37 

167 

35 

198 

35^ 

150 

35 

186 

35 

37 
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Subject. 

Appropriations,  courts,  additional,  for : 

deficiencies *_ 

'    customs,  collection  of 

deficiencies  in  Department  of  the  Ititerior 

deficiencies  in  Department  of  Justice -- 

deficiency  estimates  for  subsistence  of  the  Sioux 
Indians - 

deficiency  for  fees  and  expenses  of  examining  sur- 
geons  

Department  of  Justice,  marshals,  eto.  (deficiency) _ 

District  of  Columbia  (deficiency) 

Eleventh  Census,  to  continue 

estimates  of  deficiencies  in,  of  the  various  Depart- 
ments  

Indian  service,  deficiencies. 

IntercontinentiE^  Railway  Commissioners,  salary 
of 

money-order  system,  increase  in 

ocean  mail  service 

Pacific  Branch,  Soldiers'  Home,for  improvement  of 

permanent  and  indefinite,  letter  relative  to  House 
bill  448,  to  repeal *- T 

postal  service  (deficiency) 

post  traders'  buildings,  to  purchase 

prisons,  erection  of : 

Kainy  Lake  River,  to  establish  Government  post 
at  mouth  of 

revenue  steamer  for  Baltimore  (additional) 

Rock  Island  Arsenal 

State  Department,  printing  and  binding 

to  enforce  Chinese  exclusion  acts 

'Treasury  Department,  additional  space  for 

Utah  penitentiary 

War  Department,  for  printing  and  binding 

Washington  (D.  C.)  post-office i. 

World's  Columbian  Exposition,  Government  ex- 
hibit  - 

World's  Columbian  Exposition,  postal  service 

A-rras,  obsolete,  etc.,  relative  to  disposition  of". 

Army,  relative  to— 

brevet  rank,  relative  fo  amendment  of  act  of  February  27, 

1890 

brevets  of,  relative  to  Senate  bill  2699,  relating  to 

desertions  from 

infantry  arm,  petition  relative  to  bill  (Senate)  for  reorgan- 
ization  - - 

relief  of  certain  officers  of  the  Pa^  Department  of 

sergeant  of  ordnance,  letter  relative  to  clothing  allowance 

for 

transportation ,  list  of  claims  all  owed  for 

report  of  Secretary  of  War  on  civilian  employes  in 

to  print  drill  regulations : 

Arapahoes .    ( See  I  nd  ians . ) 

Arbitration,  relative  to  appropriation  for,  between  United  States 

and  Great  Britain - - 

Arizona,  relative  to  unsurveyed  lands  in_ 

Arlington  Cemetery,  relative  to  burial  of  families  of  officers  in 

Attorney-General : 
Communications  from — 

Annual  reportof 

B^ers,  C.  W.,  claim  of 


No. 


Vol. 


223 

37 

194 

35 

11 

29 

131 

34 

j201 
J  245 

37 

37 

64 

33 

217 

37 

267 

37 

253 

37 

51 

33 

j  94 
1205 

26 

26 

145 

35 

113 

34 

213 

37 

219 

37 

141 

35 

152 

35 

192 

35 

207 

37 

130 

34 

158 

35 

122 

34 

191 

35 

242 

37 

244 

37 

248 

37 

jl39 
1115 

35 

34 

136 

35 

140 

35 

153 

35 

246 

37 

174 

35 

249 

37 

269 

37 

209 

37 

239 

37 

136 

34 

48 

33 

258 

37 

19 

29 

250 

'  37 

212 

37 

214 

37 

231 

37 

7 

22 

196 

36 
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Subject. 


Attorney-General: 
Communications  irom — 

Claims  of  bailiffs  for  1889,  estimates  for  payment  of 

Claims  of  bailiffs,  New  Jersey  district,  submitting  papers  on . . 

Court  of  Claims,  list  of  unpaid  costs  in 

Court  of  Private  Land  Claims,  letter  relative  to  increasing  ap- 
propriation for 

Courts,  estimates  for  additional  appropriations  for 

of  deficiency  in  appropriations 

Department  of  Justice,  list  of  minor  employes  in 

deficiencies  in 

submitting   deficiency  estimates  for 

marshals,  etc 

District  of  Columbia,  relief  of  bailiffs  and  criers  of  the  Su- 
preme Court  of 

English,  Allen  R.,  submitting  estimate  for  payment  ofserv ices 
Fox  and  Wisconsin  rivers,  award  of  damages  incident  to  im- 
provement of 

Government  dams,  submitting  papers  relative  to  injury  to  Mis- 
sissippi River  in  Minnesota 

Judgments,  submitting  list  of,  rendered  against  United  States 

since  February  9, 1891 _ 

list  of,  rendered  in  circuit  and  district  courts 

McNeils  Island  penitentiary,  relative  to  water  supply  of 

Mission  Indians,  relative  to  continuing  special  attorney  for 

Prisons,  letter  requesting  appropciation  for  erection  of 

Reading  Railroad  Company,  response  to  resolution  of  House  as 

to  whether  it  has  violated  the  antitrust  law 

Sugar  trust,  response  to  inquiry  of  the  House  relative  to  suit 

against 

United  States  prisons,  relative  to  appropriations  to  erect 

Utah  penitentiary,  estimate  for  electrio-iight  plant 

estimated  of  appropriations 

transmitting  letters  of  U.  S.  marshal  rela- 
tive to,  part  2 « 

Bamegat  and  Navesink,  N.  J.,  to  reconvey  site  to  owners  at 

Beers,  C.  W.,  claifn  of - 

Big  Sandy  River,  Kentucky,  report  on  movable  dam  near  Louisa.. 

Big  Stone  Lake,  report  of  survey 

Bishop,  Joshua,  petition  for  relief 

Board  of  Ordnance  and  Fortification,  report  of 

Bonds  of  United  States,  response  to  resolution  of  House  relative  to 

extension  of  4i  per  cents _ 

Borland,  T.  R.,  attorney,  expenses  of,  in  procuring  land  for  light- 
house depot  at  Portsmouth 

Brazos  River,  Texas,  report  of  examination  of 

Brunswick  Outer  Bar,  Georgia,  report  of  survey 

Bureau  of  Statistics  (see  also  Treasury  Department): 

Report  of  foreign  commerce,  etc.,  parti 

Report  on  internal  commerce,  part  2 ^ 

Canopitsit  Channel,  Massachusetts,  report  of  survey _.. 

Cape  Fear  River,  North  Carolina,  estimates  for  lighting  new  chan- 
nel in - 

Cheyennes.    (See  Indians.) 

Chicago,  ni.,  papers,  etc.,  relative  to  question  of  jurisdiction  of 

har^r  of 

Chile,  message  of  the  President  on 

Chinese  exclusion  acts,  estimates  of  appropriation  to  enforce 

Chippewas.    (See  Indians.) 

Civilian  engineers,  list  of,  employed  on  rivers  and  harbors,  com- 
pensation, etc  --i..- _. 

Civil  Service  Commission,  annual  report  of 


257 
259 
266 

84 

223 

194 

J  247 

^201 

245 

267 

220 
215 

222 

178 

9 

243 

78 

97 

130 

238 

225 
130 
115 
139 

139 

149 

195 

25 

127 

50 

12 

134 

230 
63 
34 

6 

6 

59 

117 


270 

91 

244 


75 
I 


Vol. 


37 
37 
37 

34 
37 
35 
37 
37 
37 

37 

37 
37 

37 

35 

29 
37 
33 
34 
34 

37 

37 
34 
34 
35 

35 
35 
35 
29 
34 
33 
29 

34 

37 
33 
30 

27 

28 
33 

34 


37 
34 
37 


33 
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Subject. 


Claims : 

Allowed  by  accounting  officers  and  paid  from  indefinite  appro- 
priations .- - _ - 

Allowed  by  accounting  officers  of  the  Treasury  Department 
(exhausted  balance,  etc.) 

Bailiffs  for  1880,  estimates  for  payment  of 

New  Jersay  district,  for  1891 _ 

Certain,  of  Oregon  and  Washington  Indian  war _. 

Deficiency  in  appropriation  for  defending  suits  in,  against 
United  States 


Services  of  deputy  marshals  in  Alabama ] 

Under  Fourth  of  July  act  allowed  since  February  1,  ]891 

Clarendon  and  Lower  White  rivers,  Arkansas,  rejwrt  of  survey. -. 

Coast  and  Geodetic  Survey,  report  of  changes  made  in  force  of 

ex  penditures  for  1 891 

Superintendent  of,  part  1 

part  2 

Coinage,  gold  and  silver,  response  to  House  resolution  asking 

amount  of,  from  June  30,  1891,  to  March  1, 1892 

Columbia  (Tenn. )  Ars  ^nal,  supplemental  appropriations  for 

Columbia  (Upper)  River  and  Aucke  River,  letter  suggesting  ex- 
tension of  improvement  to  Asotin 

Columbia  River,  report  of  Secretary  of  War  on  survey  of 

Washington,  report  on  survey  of 

Commercial  relations,  report  of  United  States  consuls  on __. 

Commissioner  of  Indian  Affairs,  annual  report  of  disbursements  of 

communication  from,  relative  to 
legalizing  records  in  Indian  Of- 
fice   

Commissioner  of  Internal  Revenue,  report  of 

Commissioner  of  Labor,  seventh  annual  report  of 

Comptroller  of  the  Currency,  annual  report,  part  1 

(report  on  nationarbanks)  part  2 

Connoaut  Harbor,  Ohio,  report  of  survey 

Constantinople,  ssdary  of  interpreter  at 

Consuls,  re^rt  of,  on  commercial  relations 

Contract  labor  laws,  report  of  expenditures  for  enforcement  of 

Court  of  Claims,  estimate  of  appropriation  for  additional  space  for 

files  of 

list  of  judgments  rendered  by 

list  of  cost?  in  defending  the  Government  in  suits  in 
Court  of  Private  Land  Claims,  relative  to  increasing  estimates  for 

estimates  for  printing  notice  of  or- 
ganization of 

Courts  of  United  States : 

Bailiffs  and  criers  in  supreme  court  of  the  District  of  Colum- 
bia, payment  of  wages  to 

Claims  of  bailiffs  of,  for  1887,  estimates  for  payment  of 

Claims  of  bailiffs  of  New  Jersey  district  for  1891 

Deficiency  in  appropriat  ion  for L ^ 

Estimates  for  lulditional  appropriations  for 

Judgments,  list  of,  rendered  in,  as  against  the  United  States.. 

Crooks,  James,  claim  of 

Currency ,  relative  to  free  transportation  of 

report  of  Comptroller  of,  part  1 

Customs  duties,  etc.,  letter  with  detailed  statement  of 

Customs,  estimate  of  appropriatious  for  collection  of 

Customs  service,  official  emoluments  of  officers  in 

estimate  of  appropriation  for,  in  connection  with 

World's  Fair 

Cypress  Bayou,  Louisiana  and  Texas,  report  on  survey 

Deer  Point,  Pensacola  Bay,  Florida,  estiaiate  to  erect' light 
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VII 


Subject. 


Deficiencies.    (See  Appropriations.) 

Delaware  Bay,  report  of  estimate,  etc.,  for  harbor  of  refuge 

Departineot  of  Agriculture,  annual  report  of  Secretary  on 

statement  of  expenditures  in  the  .... 

Department  of  the  Interior,  annual  report  on  operations  of 

contingent  expanses,  statement  of  ex- 
penditures for _ 

Omce  of  Indian  Affairs,  in  relation  to 

a  chief  clerk  for 

Department  of  Justice,  deficiency  estimates  for  marshals,  etc 

employes  In,  list  of  minor 

estimates  of  deficiencies  in 

Department  of  State,  consulates,  estimates  of  deficiency  for  contin- 
gent expennes  of 

estimates  of  appropriation  for  printing  and 

binding  for 

manuscript  papers,  letters,  relative  to  bind- 
ing of 

public   documents,  relatiye  to   Senate  bill 

1549,  for  distribution,  etc.,  of 

Desert  lands.    (iSf€  Public  lands.) 

Director  of  the  Mint,  annual  report 

District  of  Columbia,  annual  report  of  Commissioners  of 

electrical  commission,  report  of 

estimates  of  deficiencies  in  appropriations. . 

i?ent  of  buildings  in,  by  the  Government 

report  of  superintendent  of  charities  of 

statement  showing  buildings  rented  in,  by 

Pottt-Office  Department 

supplemental  estimates  of  deficiencies  in  ap- 
propriations for 

Doboy  and.Sapelo,  Georgia,  report  of  survey  of  inner  route  be- 

tvreen 

Dominican  Bepublios,  response  to  House  resolution  relative  to  con- 
cessions by 

statement  of  imports  and  exporta  to,  1890  and 

1891 

Dry  dock,  Gulf  of  Mexico,  report  of  survey 

Eastern  Branch,  Potomac  River,  letter  of  Secretary  of  War  with 

report  of  survey 

Educational  report  - 

Electrical  Commission  of  the  District  of  Columbia,  report  on  loca- 
tion, arrangement,  and  operation  of  electric  wires 

Eleventh  Census,  request  for  immediate  action  on  estimate  to  con- 
tinue  

Elliott,  Greorge  H.,  for  relief  of 

Ellis  Island,  receipts  on  account  of  immigrant  station  at 

Engineers,  annual  report  of  Chief  of 

Eogli^,  Allen  R.,  estimates  to  pay  for  services 

Examining  surgeons,  letter  transmitting  deficiency  estimates  for 

fees  and  expenses  of 

Fernandez,  Joseph,  relief  of 

Finance  report.  Secretary  of  the  Treasury 

Fish  and  Fisheries,  Albatross  (steamer),  estimate  relative  to  de- 
ficiency by  expenses  of,  to  Alaska 

Fish  hatchery,  Vermont,  estimates  for  completion  of 

Fond  du  Lac  Chippewa^.    (See  Indians.) 

Foreign  commerce  and  navigation,  etc.,  report  of  Chief  of  Bureau 

of  Statistics  on 

Foreign  relations _ 

Fortifications,  armament  of,  special  estimate  for 

Fort  Monroe,  Va.,  estimates  for  sewerage  system  of 
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Subject. 


Port  Sullivan  Reservation,  E^stport,  Me.,  draft  of  bill  l-estoring 

to  War  Department 

Fourth  of  July  claims,  list  of,  examined  and  allowed  since  Febru- 
ary I,  1891 - --- 

Fox  and  Wisconsin  rivers,  award  of  damages  incide  nt  to  improve- 
ment  

Geographic  names,  report  of  United  States  board  of 

Geological  Survey,  part  1  (geology) 

part  2  (irrigation) 

Gilman,  John  R,,  claim  of 

Gold  and  silver  certificates,  report  of,  issued  since  1878 

Governments- 
Deficiency  in  appropriation  for  defending  suits  for    claims 

against..! 

Rent  of  buildings  in  District  of  Columbia  by  the 

Report  with  list  of  judgments  rendered  against*. 

Grand  Army  of  the  Republic,  letters  recomm  3nding  appropriation 
for  reception  and  entertainment  of,  in  the  District  of  Columbia . 

Grjind  Rapids,  Mich.,  report  of  survey  below  Grand  Rapids 

Grand  River,  Ohio,  report  of  survey 

Great  Lakes,  report  on  obstructions  to  navigation  in 

Greenville,  S.  C,  relai|iive  to  heating  apparatus  for  public  building 

at 

Guns,  estimate  of  appropriation  for  machine  guns  of  small-arms 

caliber _ _. 

type,  and  others,  report  showing  cost  of 

Harlan  and  HoUlngswor th  Company ,  claim  of 

Hot  Springs,  Ark., -Army  and  Navy  hospital,  estimates  for  improve- 
ment, etc.,  of  grounds 

Hudson  River,  report  relative  to  improvement  of  navigation  of... 
Immigration  and  tonnage,  report  of  Chief  of  Bureau  of  Statistics  on 

Indian  Department,  table  of  alsbur8em3nts  for,  etc 

Indian  lands,  relative  to  illegal  grazing  of  cattle  on 

Indian  Office: 

Communication  from  Commissioner  of  Indian  Affairs  relating 

to  legalizing  records  in L 

Payment  of  certain  per  diem  clerks 

Indian  service,  estimate  of  deficiency  ia  appropriations  for 

Indians: 

Arapaho,  Cheyenne,  estimate  of  support  of 

Cheyenne  and  Arapaho  land  in  Oklahoma ..^.. 

Chippewas  in  Minnesota,  estimates  for  rt^lief  and  civilization  of 

Fond  du  Lac,  Chippewas,  estimates  for  appropriation  for 

Kickapoos,  agreement  of  Cherokee  Commission  with 

Land  patents,  relative  to  acceptance  and  surrender  of  certain , 

and  cancellation  of 

Legal  costs  incurred  by,  in  contests  relating  to  public  lands,  es- 
timate for  payment---- 

Missions,  estimate  to  continue  attorney  for 

Pyramid  Lake  Reservation,  agreement  entered  into  with 

Report  of  subsistence  of,  who  nave  no  treaty  funds,  etc 

Shoshone  and  Arapaho,  agreement  entei*ed  into  with 

Sioux,  deficiency  estimates  for  subsistence  of  the 

Warm  Springs  Reservation^  report  on  correct  location  of,  etc 
Umatilla  Reservation,  estimate  of  cost  of  sale  and  allotment  of 
Indian  Territory: 

Illegal  grazing  of  cattle  on  certain  lands  in- _ 

Inspectors  of  mines,  message  of  President  transmitting  peti- 
tion of  miners  for  appointment  of 

Inspector-General ,  report  of  (see  also  War  Department) 

Intercontinental  Railway  Commissioners,  estimate  of  appropriation 

10  pay  salaries _ _ _ 

Interior  Department.    (See  Department  of  the  Interior.) 
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IX 


Subject. 


Internal  commerce,  report  of  Chief  of  Bureau  of  StatiHticB  oa 

Internal  revenue,  report  of  Commissioner 

Interstate  Commerce  Commission,  additional  estimate  for  litiga- 
tion to  carry  out  orders  of 

Iron  and  steal,  report  of  tests  on  (1891) 

Jamaica  Bay,  New  York,  report  of  survey  of 

Judgments,  report  of,  rendered  against  the  Unit  3d  States  since 

February  9,  1891 

Kennebec  River,  Maine,  report  of  survey  of,  from  Watervllle  to 

Augusta _ 

Kettlewell,  S.  H.,  relative  to  claim  of 

Kefstone  National  Bank,  estimate  of  appropriation  for  investiga- 
tion of » 

Eickapcos.    {See  Indians.) 

Labor,  seventh  annual  report  of  the  Commissioner  of 

Land  entries,  list  of,  adjudicated 

Lights : 

Relative  to  erection  of,  etc.,  Cape  Fear  River,  North  Carolina 

Deer  Point,  Pen^acola  Bay,  Florida 

Salem  Creek,  New  Jersey 

SeulChoix  Point,  Michigan 

Southwest  Ledge,  Connecticut « 

Willamette  River,  Oregon  (mouth  of) 

Lis  Angeles,  Cal.,  relative  to  heating  apparatus  for  public  huild- 

ingat 

Lowry,  James  M.,  relative  to  act  for  relief  of 

Ljrnn  Haven  Bay,  Virginia,  report  on  survey 

Macmast^r  &  McGibbon,  relative  to  claim  of 

McNeils  Island,  Washington,  relative  to  water  supply  of  peniten- 
tiary at _ 

Mail  service,  new  service  established  on  railroads  since  March  4, 

1889 .-. 

Marine  Corps,  relative  to  the  appropriation  for,  for  1893 

Marine-Hoepital  Service,  to  emjuoy  a  laboratory  attendant 

Menemsha  Bight,  Mass.,  report  of  survey  of 

Military  posis,  estimate  to  construct  buildings  at,  and  to  enlarge, 

etc 

traders,  hullders'  estimates  of  appropriation  to  pay 

for 

Milwaukee,  Wis.,  relative  to  sale  of  puhlic  building  at 

Miners,  estimate  of  appropriation  to  oarry  out  law  lor  the  protec- 
tion of  lives  of,  in  the  Territories : 

Minnesota,  Government  dams,  relative  to  damage  to,  on  Missis- 
sippi River,  in  State  of -_. 

Mint,  annual  report  of  Director  of 

Mispillion  River,  Delaware ,  report  of  survey 

Misflissippi  River,  damage  to  Government  dams  on,  in  Mionesoba 

relative  to  backwater  from,  at  Clarendon  and 

Lower  White  River 

report  relative  to  damage  done  to  navigation  by 

logging  companies  in  Minnesota 

Missouri  River,  Montana,  report  of  survey  between  Great  Falls 

and  Stubbs  Ferry , 

Monks,  John,  &  Son,  claim  of 

Murderkill  River,  Delaware,  feport  of  survey  of 

National  banks,  report  of  Comptroller  on 

National  Home  for  Disabled  Volunteers,  estimate  of  appropriation 

for  improvement  of  Pa- 
cific branch  of 

relative    to    omission    of 

dates  in  appropriation 

for,  at  Washington,  D.  C 

National  Zoological  Park,  estimate  of  appi-opriation  for 
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Subject. 


Navy  Department,  list  of  employes  in 

printing  and  binding  for,  proposed  amendment 

to  Senate  bill,  relative  to 

Navy  report 

Nell  (United  Statos  launch), losses  bjr employes  on,  by  sinking  of--. 
New  Mexico,  relative  to  appropriation  to  new  hall  for  use  of  the 

legislature  of _ 

relative  to  unaurveyed  lands  in 

New  River  and  Swansboro,  N.  C,  report  on  survey  of  water  way 

between ^-. 

Ocean  mail  service,  response  of  Postmaster-General  to  House  res- 
olution of  Inquiry 

Oklahoma,  claims  of  parties  acting  as  deputy  marshals 

illegal  grazing  of  cattle  on  oertain  lands  in  / 

Olympia  Harbor,  Washington,  report  on  survey' of .  - 

Pacific  Ck)ast,  California,  report  of  examination  for  deep-water 
harbor  on - - 

Pai)er,  letter  relative  to  disposition  of  useless,  in  Department  of 

State - : --. 


Vol. 


Patrol  (U.  S.  S. )  losses  of  crew  of 

Penobscot  River,  Maine,  report  on  survey  of 

Pensions,  estimates  of  deficiency  in  appropriations  for 
Port  Day,  New  York,  report  of  survey  of  -_-. 

Postal  service,  estimates  of  deficiencies  in 


Postmaster-General : 
Communications  from — 

Annual  report ._ 

Conference  of  Postmasters,  response  to  resolution  of  the 

,      House  for  information  of _ _.. 

District  of  Columbia,  statement  in  response  to  House  reso- 
lution of  buildings  rented  byPost-Offici  Department 

Post-office  appropriation  bill  - _ 

Mail  service,  response  to  House  resolution  of  inquiry  relative 

to  new  service  established  on  railroads  »ince  March  4,  1889.. 
Ocean  mail  service,  response  to  Hous'3  resolution  of  inquiry.. 
Post-Offlce  Department,  relative  to  increase  of  force  in  money- 
order  di  vision 

Washington  ( District  of  Columbia)  post-office,  letter  relating  to 

appropriation  for  (equipment 

World's  Columbian  Exposition,  relative  to  postal  service  for.. 
Postmasters,  report  of  Postmaster-General  relative  to  confer- 
ence of,  at  Washington,  D.  C _ 

Po3t-OfflceDepartment,estimate8  forincrease  of  force  in  money- 
order  division _ 

Letter  of  Postmaster-General  relating  to  appropriation  bill 

for  the 

Potomac  River  (eastern  branch),  report  of  survey. 

Potomac  River  (up  to  Washington),  report  of  survey 

President  of  the  United  States: 
Communications  from — 

Annual  message  and  foreign  relations 

Chile,  concerning  outrages  on  American  sailor?* 

Crooks,  James,  transmitting  message  relative  to  claim  of 

Dominican  Republics,  transmitting  reply  to  House  resolution 

for  information  of  concessions  granted  by  the 

Dry  Dock,  Gulf  of  Mexico. ._ 

Geographic  names,  letter  transmitting  report  of  United  States 

board  of.- - __ 

Grand  Army  of  the  Republic,  transmitting  communication  from 
the  Commissioners  of  the  District  of  Columbia  relative  to  an 
appropriation  for  reception  of,  etc 
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XI 


Subject. 


P.rsiclentof  the  United  States: 
Communications  from — 
iDipector  of  miubs  in  Indian  Territory,  transmitting  petition 

of  miners  for _ 

Kickapoo  Indians,  ti'ansmitting  agreement  with 

Mi)ision  Indians,  transmitting  report  of  commission  on  relief  of 
Pyramid  Lake  Reservation,  transmitting  agreempnt  entered 

"inld  with  Indians  on 

Shoahone  and  Arapaho  Indians, transmitting  agreement  with. 

World*8  Columbian  Commission,  transmitting  report  of 

Price,  Rodman  M.,  relative  to  act  for  relief  of , 

Printing,    (/^'ec  Public  Printer.) 

Prisons,  estimates foi*  erectionof 

Public  documents,  report  from  Secretary  of  the  Interior  on  receipt, 

distributions,  and  sales  of  by  Department  of  the  Interior 

Public  Lands: 

Desert-land  law,  relative  to  amount  issued  under 

List  of  adjudicated  land  en  tries^ 1 

Public  Printer,  letter  from,  containing  estimates  of  deficiencies  for 

printing 

Puerto  Rico.    (See  Dominican  Republics,  etc.) 

Puget  Sound,  Washington,  rex)ort  on  cost, etc.,  of  canal  to  connect 

Lftkes  Union,  Samamish,  and  Washington  with 

Rainy  Lake  River,  requestjor  appropriation  to  establish  Govern- 
ment post  at  mouth  of 

BeaJing  Railroad  Comp'any,  response  to  resolution  of  inquiry  from 

House  as  to  violation  of  antitrust  law  by 

Red  Cross,  estimate  of  appropriation  to  represent  United  States  at 

Fifth  International  Conference 

Red  River  of  the  North,  Minnesota,  survey  of  above  Fergus  Falls 

and  Crookston 

Requisitions,  letter  of  Secretary  of  Treasury  in  response  to  resolu- 
tion of  inquiry  as  to  unpaid--- :. 

Revenue-Cuttdr  Service,  estimates  for  steamer  for  Baltimore,  Md 

estimates  to  construct  vessels  for 

Rifle  comx>etitions,  relative  to  commutation  of  rations  for  contest- 
ants in - 

Rock  Hall  Harbor,  Maryland,  report  of  survey 

Rock  Island  Arsenal,  estimate  of  appropriation  for 

Bock  Island  Arsenal  and  bridge,  supplemental  ejtimates of  appro- 
priations for 

Sabine  River,  Texas,  report  of  examination  of 

St.  Mary  Falls  Canal,  report  of  commerce  passing  through 

St.  Louis  lUver,  Minnesota  and  Wisconsin,  report  of  survey 

Salem  Creek,  New  Jersjy,  to  establish  light  at  mouth  of 

Salt,  letter  of  S>ecretafy  of  Treasury,  with  certain  information  rela- 
tive to  importation  of 

San  Diego,  post  and  harbor  defenses  near,  report  of  examination 

for^ite - - 

San  Joaqun  River,  California,  report  of  survey  of 

Savannah- Fernandina  Waterway,  report  of  survey 

Steal  Islands.    (See  Alaska.) 
Secretary  of  Agriculture: 
Communication  from — 

Annual  report  of- 

Department  of  Agriculture,  detailed  statement  of  expendi- 
tures of 

Secretary  of  the  Interior: 
Comnnmications  from — 
Annual  report  of  {in  five  volumes) — 

The  Secretary  (vol.  1) 

The  Secretary  (vol.2) _ * 

The  Secretary  (vol.  3) 
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Subject. 


Secretary  of  the  Interior: 
CoxnmuDications  from — 

Cheyenne  and  Arapaho  Indians,  estimate  of  appropriation 
for  support ^ - --- 

Commissioner  of  Labor,  seventh  annual  report 

Deficiencies,  letter  of  estimates  of  additional,  in  ]^)propriations 
for  Interior  Depa»^tment ..- 

Department  of  Interior,  contingent  expenses,  statement  of  ex- 
penditures for  _. 

Desert  land  law,  response  to  House  resolution  asking  for  infoi^ 
mation  as  to  disposal  oCpublic  land  under 

Director  of  the  Geological  Survey,  part  1 

Director  of  tha Geological  Survey,  part  2 

Educational  report 

Examining  surgeons,  estimates  of  fees  and  expenses  of 

Gilmau,  John  R.,  submitting  papers  in  claim  of 

Indians,  Chippewas,    in  Minnesota,  submitting  estimates  for 

relief  and  civilization  of  ...^ 

estimates  to  pay  costs  of,  in  public  land  contests 

Fond  du  Lac  Chippewa,  estimates  for 

statement   of  subsistence  for,  who  have  no  treaty 

funds,  etc 

Umatilla  Resdryation,  estimates  of,  cost  of  sale,  and 
allotment  of ' 

Indian  land  patents,  relative  to  authority  to  accept  and  cancel 
certain  ..- .' 

Indian  lands,  response  to  House  resolution  relative  to  illegal 
grazing  of  cattle  on,  in  Indian  Territory  and  Oklahoma 

Indian  Office,  letter  relative  to  appropriation  to  pay  certain 
per  diem  clerks  in 

Indian  service,  estimate  of  appropriation  for  deficiencies  in  ... 

Kickapoo  Indians,  submitting  agreement  with 

Land  entries,  transmitting  list  of  adjudicated 

Miners,  submitting  estimates  to  carry  out  provisions  of  law  for 
protection  of,  in  the  Territories 

Mission  Indians,  estimates  to  continue  special  attorney  for 

transmitting  report  of  Commission  for  relief  of . 

New  Mexico  and  Arizona,  response  to  resolution  of  House  rela- 
tive to  unsurveyed  lands  in 

Office  of  Indian  Affairs,  request  for  a  chief  clerk  in 

Oklahoma,  lands  of  Cheyennes  and  Arapahoes  in _ 

Pensions,  submitting  estimates  of  deficiency  in  appropriations 
for 

Public  documents,  report  of  receipt,  distribution,  and  sales  of, 
etc - 

Pyramid  Lake  Reservation,  submitting  agreement  entered  into 
with 

Records  of  Indian  Office,  communication  relative  to  legalizing  . 

Shoshone  and  Arapaho  Indians,  submitting  agreement  or 

Warm  Springs  Indian  Reservation,  Oregon,  report  of  commis- 
sioners on  correct  location  of 

Wilson  &  Goss,  for  relief  of 

Secretary  of  the  Navy: 
Communications  from — 

Annual  report 

Bishop,  Joshua,  submitting  petition  of,  for  relief 

Dry  dock.  Gulf  of  Mexico,  report  of  survey ..._ 

Harlan  and  Hollings worth  Company,  claim  of _ 

Hot  Springs  Army  and  Navy  Hospital,  estimate  for  improve- 
ment of  grounds  of 

Marine  Corps,  relative  to  the  appropriation  for  1893  for 

Monks,  John  &  Son,  papers  relating  to  claim  of.. 

Navy  Department,  trasmitting  list  of  employes  in 
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Subject. 


Secretary  of  the  Navy: 
Communications  from — 
Printing  and  binding  for  Navy  Department,  proposed  amend- 
ment to  Senate  bill  relating  to - 

Vanderbilt,  F.  W.,  papers  in  claim  of - 

Secretary  of  State: 
Communications  from — 
Alaska,  relative  to  appropriation  for  survey  of  boundary  of... 
American  association  of  students  (Paris)  submitting  papers 

relative  to 

Arbitration,  request  for  appropriation  to  execute  treaty  with 

Great  Britain •--_ 

Constantinople,  submitting  estimates  for  interpreter  at 

CoDSulates.  estimates  of  deficiencies  for  contingent  expenses 

of. : 

Ci-ooks,  James,  submitting  papers  in  case  of 

Dominican  Republics,  letter  of,  relative  to  concession  of 

Manuscript  papers,  relative  to  binding  of,  for  Department  of 

State - - 

Papers,  letter  relative  to  disposition  of  useless 

Pruitlng  and  binding  for  Statis  Department,  letter  relative  to 

appropriations — 

Secretary  of  tne  Treasury: 
Communications  from — 

Annual  rejwrt  on  finances ' 

Alaska,  transmitting  estimate  for  survey  of  boundary  of 

Albatross  (steamer),  estimate  of  expenses  of,  in  Bering  Sea  _ . 

transmitting  estimates  of  deficiency  caused 
by  sending  to,  Alaska  under  direction  of 

tne  President 

Antietam,  estimates  for  battle  lines  and  sites  at ^ 

Appropriations,  Ann ual  Book  of  Estimates 

deficiency  for  the  various  Departments 

permanent  and  Indefinite,  letter  relative  to 

House  bill  448  to  repeal 

Arbitration,  transmitting  request  for  appropriation  for,  be- 
tween United  States  and  Great  Britain 

Armament  of  fortification,  transmitting  estimates  for 

Army,  Pay  Department,  transmitting  letter  relative  to  relief  of 

Army  transportation,  submitting  list  of  claims  for,  allowed 

Association  of  American  students  (Paris),  transmitting  letter 

relative  torcntof  building  for 

Assistant  register,  to  amend  law  for  substitute  in  case  of  va- 
cancy, etc .^- 

Barnegat  and  Navesink,  N.  J.  to  reconvey  site  to  owner 

Beers,  C.  W.,  claim  of 

Bonds  of  United  States,  response  to  resolution  of  House  rela- 
tive to  extension  of  4i  psrcents 

Bureau  of  Statistics,  request  for  additional  clerk  for 

Cape  Fear  River,  North  Carolina,  transmitting  estimates  for 

lighting  new  channel  in 

Cheyenne  and  Arapaho  Indians,  estimates  for  appropriation 

for support 

Chicago,  111.,  transmitting  letter  relative  to  jurisdiction  over 

harbor  of 

Chinese  exclusion  acts,  estimates  of  appropriation  to  enforce. 
Cljums,  deficiency  in   appropriation  for   defending  suits  in, 

against  United  States  _ 

allowed  by  accounting  officers,  letter  with  list  of  (ex- 
hausted balances  due) 

allowed  by  accounting  officers  and  paid  from  indefinite 
appropriations 
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Subject. 


Secretary  of  the  Treasury: 
Communications  from — 

Claims,  certain,  of  Oregon  and  Washington  Indian  wars 

of  bailiffs,  transmitting  estimato  for  payment  of  cer- 
tain, for  1889 - 

of  bailiffs  of  New  Jersey  district  for  1891,  transmitting 

letter  relating  to 

Coast  and  Geodetic  Survey,  transmitting  report  of  changes  in 

transmitting  report  of   expendi- 

turesof,  1891.--- 

Coinage,  gold  and  silver,  response  to  House  resolution  asking 

amount  of,  from  June  30, 1891,  to  March  1, 1892 

Columbia  (Tenn.)  Arsenal,  transmitting  letter  of  supplemental 

estimates  for 

Commissioner  of  Internal  Revenue 

Contract  labor  laws,  report  of  expenditures  for  enforcement  of 
Court  of  Claims,  estimates  of  appropriations  for  additional 

space  for  files  of 

transmitting  list  of  costs  unpaid  in  suits  in.. 

transmitting  lists  of  judgments  of. 

Court  of  Private  Land  Claims,  accounts  for  printing  notice  of 

organization  of 

transmitting  letter  for  increas- 
ing estimates  for 

Courts  of  the  United  States,  estimates  for  additional  appro- 
priations for 

transmitting  estimates  of  defi- 
ciency in  appropriations 

Cijrrency,  relative  to  free  transportation  of 

Customs,  submitting  estimates  of  appropriations  for  collection 

of  revenue  from - 

Customs  duties,  etc.,  detailed  statement  of  refund  of 

Customs  service,  transmitting  abstract  of  official  emolument  of 

officers  in _ 

Deer  Point.  Pensacola  Bay,  Fla.,  estimate  to  erect  light 

Department  of  Interior,  transmitting  letter  of  additional  esti- 
mates of  deficiencies  in 

Department  of  Justice,  estimates  of  deficiencies  in 

Department  of  State,  for  printing  and  binding 

transmitting  letter  relative  to   pay  of 

interpreter  at  Constantinople 

transmitting  estimates  of  deficiency  for 

cojitingent  expenses  of  consulates 

transmitting  letter  relative  to  binding 

manuscript  papers  in 

District  of  Columbia,  submitting  supplemental  estimates  of 

deficiencies  in  appropriations  for 

rent  of   buildings  in,  re- 
sponse to  House  resolu- 
tion - 

transmitting  estimates  of  deficiency  in 

appropriations 

'  transmitting  report  of  superintendent  of 

charities 

Dominican  Republics,  etc.,  submitting  statement  of  exports 

and  Imports  to,  1890,  1891 -. 

Eleventh  Census,  request  for  immediate  action  on  estimates  to 

continue 

Ellis  Island,  response  to  House  resolution  for  receipts  on  ac- 
count of  immigrant  station  on 

English,  Allen  K.,  transmitting  estimate  to  pay  for  services  of 
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XV 


Subject. 


Becretary  of  the  Treasury: 
CommunicatioDS  from — 
Examining  surgreons^  letter  transmitting  deficiency  estimates 

for  fees  and  expenses  of '. 

Fernandez,  Joseph,  relief  of 

Fish  hatchery,  Vermont,  transmitting  estimate  for  completion 

of 

Fort  Monroertransmitting  estimates  for  sewerage  system  for. 
Foreign  commerce  and  navigation,  report  of  chief  of  the  Bu- 
reau of  Statistics  on  (part  1) : 

Fourth  of  July  claims,  list  allowed  since  February  1, 1891 

Fox  and  Wisconsin  rivers,  award  of  damages  incident  to  im- 
provement of 

Gilman,  John  -R. ,  transmitting  letter  relating  to  claim  of 

Gold  and  silver  certificates,  report  of,  issued  since  January  1, 

1878 ...! 

Guns,  machine,  of  small  arms  calibar,  transmitting  letter  rela- 
tive to 

Harlan  &  Hollingsworth  Company,  claim  of 

Hot  Springs  Army  and  Navy  Hospital,  transmitting  estimates 

for  improvement,  etc.,  of  grounds  of , 

Indians: 

Chipp3wa8  In  Minnesota,  transmitting  estimates  for  relief 

and  civilization  of 

Fond  du  Liac  Chippewas,  transmitting  estimates 

Land  contests,transmitting  letter  relative  to  costs  in  cases  of 

Missions,  transmitting  estimates  for  attorney  for 

Report  of  commission  for  relief  of 

Umatilla  Reservation,  transmitting  estimates  of 

cost  of  sale  and  allotment 

Indian  Office,  transmitting  letter  relative  to  appropriation  for 

per  diom 

Indian  Service,  transmitting  estimates  of  deficiencies  in  appro- 
priations for 

Intercontinental  Railway  Commissioners,  transmitting  esti- 
mate for  salaries  of. 

Internal  commerce,  report  of  Chief  of  the  Bureau  of  Statistics 

on  (part  2) 

Interstate-Comn:ierce    Commission,    transmitting    additional 

estimates  to  carry  out  orders  of 

Kettlewell,  S.H.,  submitting  papers  relative  to  claim  of 

Keystone  National  Bank,  transmitting  estimates  of  appropria- 
tion for  investigation  of 

Lowry,  James  M.,  report  relative  to  act  for  relief  of 

Ma<imaster  &  McGibbon,  letter  relative  to  claim  of 

McNeils  Island,  penitentiary,  relative  to  water  supply  of 

Marine  Corps,  transmitting  letter  relative  to  appropriations 

for  1893  for 

Marine-Hospital  Service,  letter  relative  to  employment  of  a 

laboratory  attendant.^ 

Milwaukee,  relative  to  sale  of  public  building  at 

Miners,  transmitting  estimate  to  carry  out  provisions  of  law 

for  protection  of  lives  of,  in  the  Territories 

Monks,  John  &  Son,  transmitting  letter  relative  to  claim  of . . 
National  Home  for  Disabled  Volunteers,  estimates  of  appro- 
priation for  improvement  of  Pacific  branch  of. 

National  Zoological  Park,  transmitting  estimate  for 

New  Mexico,  submitting  papers  relative  to  hiring  hall  for 

legislature  of  _ - 

Ocean  mall  service,  estimates  for _ 

Official  business,  response  to  House  resolution  for  information 
rel^tiTQ  to  request  for  leave  of  absence  on 
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Subject. 


Sect  etary  of  the  Treasury: 
Communications  from — 

Oklahoma,  claims  of  deputy  marshals  for  services 

Paper  for  checks  and  drafts,  submitting  estimates  for  purchase 
of 

Pensions,  transmitting  estimates  of  deficiency  in  appropriations 
for 

Portsmouth  (Va.)  light-house  depot,  expenses  of  district  at- 
torney in  connection  with 

Postal  service,  estimate  of  deficiencies  in 

submitting  estimates  of  deficiencies  in 

PostrOffice  Department,  transmitting  letter  relative  to  increase 
of  force  in  money-order  division 

Price,  Rodman  M.,  transmitting  papers  relative  to  act  for  relief 
of 

Prisons,  transmitting  letter  asking  for  appropriations  for  erec- 
tion of 

Public  buildings,  estimate  for  heating  apparatus  in  certain 
oities - 

Public  documents,  relative  to  Senate  bill  1549  for  distribution, 
etc.,  of 

Public  printing,  transmitting  estimates  of  appropriatioi^  for  de- 
ficiencies  

Rainy  Lake  River,  request  for  appropriation  for  Government 
post  at  mouth  of ^- 

Red  Cross,  submitting  estimates  of  expenses  of  United 'States 
delegates  to  Fifth  International  Conference  of 

Requisitions,  letter  in  response  to  inquiry  of  unfilled,  prior  to 

March  1, 1892 

response  to  House  resolution  as  to  unpaid 

Revenue-Cutter  Service,  estimates  to  construct  vessels  for 

Revenue  steamer  for  Baltimore,  letter  for  additional  appropria- 
tions for 

Rock  Island  Arsenal  and  bridge,  transmitting  letter  of  supple- 
mentary estimates  for 

Rock  Island  Arsenal,  estimate  of  appropriation 

Salem  Creek,  New  Jersey,  submitting  estimates,  etc.,  for  light 
at  mouth  of 

Salt,  response  to  House  resolution  for  certain  information  rela- 
tive to  importation  of 

Seal  Island,  Alaska,  request  for  appropriation  for  food,  etc., 
for  natives  of 

Seul  Choix,  Pointe,  Mich.,  submitting  letters  relative  to  ad- 
ditional expenditures  for  light  station  at »., 

Sioux  Indians,  deficiency  estimates  for  sustenance  of , 

Southwest  Ledge,  Conn.,  submitting  facts  relative  to  chang- 
ing light,  etc.,  to  steam  fog  whistle __ 

Springfield  (Mass.)  Arsenal,  transmitting   letter  of  supple- 
mental estimates  for 

Statistical  Abstract: 

Report  for  1891 

Su omitting  draft  of  a  bill  for  annual  printing  of  the 

Subsidiary  co&,  estimates  of  appropriation  for  recoinage  of  . . 

Sundry  civil  bill,relative  to  the  elimination  of  certain  lines  from 

Tin  plate,  response  to  House  resolution  relative  to  drawbacks  on 

Treasury  Department : 

Additional  space  for  certain  employes  in 

Information  relative  to  requests  for  leaves  on  official  busi- 
ness   ---- 

First  Comptroller's  ofiice,  relative  to  extra  work  by  em- 
ployes of ^ 

Report  of  oontingent  expenses 
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Subject. 


Secretary  of  the  Treasury: 
Communications  fi-om — 

Treasury  notes,  to  extend  act  of  1872  to  certain 

United  States  prisons,  request  for  a[>propriation  to  carry  out 

act  for  erection  of-- 

Utah  penitentiary:  "** 

Transmitting:  estimate  for  electric  light  for _ 

TransmittinfiT  letter  of  estimates  of  appropriation  for 

Vanderbilt,  F.  W.,  transmitting  papers  in  claim  of 

Wandrian  (English  schooner)  relative  to  appropriation  to  ad- 
just damages  to.-- - - 

War  Department: 

Transmitting  estimates  for  additional  appropriations  for 

in  office  of  Inspector-General- 

Transmitting  deficiencies  in  appropriation  for  printing 

and  binding 

Transmitting  supplemental  estimates 

Washington,  District  of  Columbia,  post-offtce,  transmittfng 

letter  relating  to  appropriations  for  equipment 

Willamette  River,  Oregon,  transmitting  estimates  for  light 

at  mouth  of. 

Wilson  &  Gass,  for  relief  of-- 

World's  Columbian  Exposition: 

Appropriations  and   expenditures  by  the  Government, 

statement  in  response  to  House  resolution 

Estimates  for  postal  service  for _ 

Estimate  Of  appropriation  for  customs  service  in  connection 

with --- 

Estimate  for  Board  of  Lady  Managers  of ^ 

Government  exhibit,  appropriation  necessary 

Secretary  of  War: 

Communications  from— 

Annual  report  of 

Engineers,  part  1 _ _ 

Engineers,  part  2 

Engineers,  part  3 

Engineers,  part  4 

Engineers ,  part  5 

Engineers,  part  6..: 

Ordnance 

Signal  officers _ 

Arlington  cemetery,  relative  to  burial  of  families  of  officers  in. 

Armament  of  fortifications,  estimates  for 

Arms,  obsolete,  etc.,  submitting  letter  relative  to  disposition  of. 
Army,  brevet  rank,  relative  to  amendment  of  act  of  February 

27,  1890 

brevets,  submitting  letter  relative  to  Senate  bill  2699.. 
communication  relative  to  relief  of  certain  officers  of 

the  pay  department 

infantry  arm,  submitting  petition  relative  to  reorgan- 
ization of 

report  of  civilian  employes  in  the 

sergeants  of  ordnance,  transmitting  letter  rela- 
tive to  clothing  allowance  for 

to  print  drill  regulations i 

transmitting  bill  relating  to  desertions  from 

Big  Sandy  River,  Kentucky,  report  on  movable  dam  near 

Louisa  -' - -. 

Big  Stone  Lake,  report  of  survey - 

Board  of  Ordnance  and  Fortifications,  letter  transmitting  re- 
port of _ -•-. 

Brazos  River,  Texas,  report  of  examination  of- 

Brunswick  Outer  Bar,  Georgia,  report  ol  survey - 

H.  Ex.  52-1 2 
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Subject. 


Secretary  of  War: 
CommunicatioDs  from — 

Canopit«et  Channel,  Massachusetts,  report  of  survey 

Civilian  engineers,  list  of,  etc.,  employed  on  river,  and  harbor 
work - - 

Clarendon  and  Lower  White  River,  Arkansas,  report  of  survey 

Columbia  (Tenn.)  Arsenal,  letter  of  supplemental  estimates  for 

Columbia  (Upper)  and  Snake  rivers,  letter  suggesting  exten- 
sion of  improvement  to  Asotin 

Columbia  River  Washington,  report  on  survey  of 

Con  neaut  Harbor,  Ohio,  report  of  ^survey. ._ 

Cypress  Bayou,  Louisiana  and  Texas,  report  on  survey 

Delaware  Bay,  transmitting  report  of  examination  and  estimate 
for  harbor  "of  refuge _ _ - 

Divisions  of  military  information,  letter  relating  to  additional 
room  for 

Doboy  and  Sapelo,  Georgia,  report  of  survey  of  inner  route  be- 
tween   _ p.. 

Eastern  Branch,  Potomac  River,  report  of  survey  of i- 

Elliott,  George  A.,  relief  of .. 

Fort  Monroe,  Va.,  submitting  estimates  for  sewerage  system 
for __- - -. -- 

Fort  Sullivan  reservation,  Eastport,  Me.,  submitting  draft  of 
line  to  restore  to  War  Department 

Grand  River,   Michigan,  report  of  survey  of,   below  Grand 
Rap  ids... - 

Grand  River,  Ohio,  report  of  survey i.- 

Great  Lakes^  report  on  obstructions  to  navigation  in 

Guns,  machine,  of  small-arms  caliber,  estimate  of  appropria- 
tion for  purchase  of ._ _ 

Hudson  River,  report  relative  to  survey  of - 

Inspector-General,  report  of _ 

Inspector-Generars  omce,  submitting  estimate  for  additional 
force  in 

Jamaica  Bay,  New  York,  report  on  survey  of _ 

Kennebec  River,  Maine,  report  of  survey  from  Waterville  to 
Aufi^usta - _ 

Lynnhaven  Bay,  Virginia,  report  on  survey 

Menemsha  Bight,  Massachusetts,  report  of  survey  _ 

Military  establishment,  report  of  expenditures  for  the  contin- 
gent expenses  of -- - 

Military  posts,  estimate  to  construct  buildings  at,  to  enlarge, 

etc- - _ _ - 

traders'  buildings,  request  for  appropriation  to 
purchase _ 

Mispillion  River,  Delaware,  report  of  survey 

Misssisbippi  River,  response  to  House  inquiry  relative  to  in- 

'  jury  to  navigation  of,  in  Minnesota 

response  to  House  resolution  relating  to 
back  water  at  Clarendon  and  Lower  Whi  te 
River,  Arkansas 

Missouri  River,  Montana,  report  of  survey  between  Great  Falls 
and  Stubbs  Ferry ..--" 

Murderkill  River,  Delaware,  report  of  survey 

Nell  (United  States  launch)  submitting  statement  of  losses  of 
employes  on,  by  sinking  of _ _. 

New  River  and  Swansboro,  N.  C,  report  on  survey  of  water 
way  between 

Olympia  Harbor,  Washington,  report  on  survey  of 

Pacific  Coast,  California,  reportof  examination  for  deep-water 
harbor  on 

Patrol  (U.  S.  S.),  submitting  claim  for  losses  of  clothing  by 
crew  of ^. 
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retaryof  War: 
ommunications  from — 

Penobscot  River,  Maine ,  report  on  survey 

Port  Day,  New  York,  report  of  survey,  of 

Potomac  River  (up  to  Washington),  report  of  survey  

PriDting  and  binding,' relative  to  certain,  for  War  Department 

Puget  Sound,  Washington,  report  on  cost,  etc.,  of  canal  to  con- 
nect Lakes  Union,  Samamish,  and  Washington  with 

Bed  River  of  the  North,WiBConsin,  survey  of,  above  Fergus  Falls 
and  Crookston 

Report  of  survey  of  Lower  Willamette  and  Columbia  rivers  . . . 

Kiae  competitions,  submitting  letter  relative  to  rations  for 
contestants  in 

Rock  Hall  Harbor ,  Mary  1  and ,  report  of  su r ve^ 

Rock  IslaAd  Arsenal,  estimates  of  ai)propriation  for 

Rock  Island  Arsenal  and  bridge,  letter  of  supplemental  esti- 
mates for - 

Sabine  River,  Texas,  report  of  examination  of 

St.  Louis  River,  Minnesota  and  Wisconsin,  report  of  survey  .. 

St.  Mary  Falls  Canal,  transmitting  report  of  commerce  passing 
through - - 

San  Diego,  report  of  examination  for  site  for  coast  and  harbor 
defenses - - 

San  Joaquin  River,  California,  report  of  survey  of 

Savannah- Fern&ndlna  water  way,  report  of  survey 

Soldiers'  Home,  Washington,  D.  C,  transmitting  letter  request- 
ing omission  of  dates  in  appropriations  for 

Springfield  (Mass.)  Arsenal,  letter  of  supplemental  estimates 

for - 


No. 


Jurgeon-GeneraPs  Office,  relative  to  binding,  etc.,  for 

>usquehanna  River,  Maryland,  report  of  survey 

iwinomish  Slough,  Washington,  report  of  survey 

^illamook  Bay  and  Bar,  Oregon,  report  of  survey 

?ype  and  other  guns,  report  on  cost  of 

?var  Department,  letter  transmitting  list  of  clerks  and  others 

e mploy ed  in __ 

Printing  and  binding,  letter  relative  to  deficiencies  in  appro- 
priations for 

Vest  Galveston  Bay,  Texas,  report  of  survey 

Villamette  River,  Oregon,  report  of  survey 

fazoo  River,  Mississippi,  report  on  survey 

Choix  Pointe,  Mich.,  relative  to  additional  expenditure  for 

tit  station  at 

tiones  (see  Indians) 

iX  officer,  annual  report _ 

:.    (See  Indians.) 

tisonian  Institution,  National  Zoological  Park,  estimates  of 

iropriation  for _.. , 

e  River,  letter  suggesting  extension  of  improvement  of,  to 
)tin - 


ers'  Home,  Washington,  D.  C,  letter  requesting  omission  of 

/d  in  appropriations  for _ 

'acific  branch,  estimate  of  appropriation  for  improvement  of . 
iwest  Ledge,  Conn.,  to  replace  light,  etc.,  by  steam  fog 
istle 


igfield  (Mass.)  Arsenal,  supplemental  estimates  of  appropria- 

IS - _ - 

svlUe,  N.  C,  relative  to  heating  apparatus  for  public  build- 
at _ - 


stical  ab.stract,  draft  of  a  bill  to  provide  for  annual  printing 

he 

:eport  for  1891 

diary  coin,  estimate  of  appropriation  for  recoinage  of 
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Sugar  trust,  report  of  suit  filed  against,  for  violation  of  law  against 

trusts  ^- _ _ - 

Surgeon-General's  Office,  letter  relative  to  binding,  etc.,  for 

Susquehanna  River,  Maryland,  report  on  survey  of  -.. 

Swansboro  and  New  River,  Nortn  Carolina,  report  of  survey  of 

water  way  between : 

Swinomisb  Slough,  Washington,  letter  of  Secretary  of  War  rela- 
tive to  improvement  of _ _ 

Territories,  miners  in,  estimate  to  carry  out  law  for  protection  of  _ 

Teste  of  iron  and  steel  (1891) 1 

Tillamook  Bay  and  bar,  Oregon,  report  of  survey 

Tin  plate,  response  to  House  resolution  relative  to  drawbacks  on.. 

Treasurer  of  the  United  States,  annual  report 

Treasury,  estimate  for  check  and  draft  paper  for 

requisition  on.  relative  to  unpaid,  to  June  30,  1892 

Treasury  Department,  additional  room  for  certain  divisions 

Assistant  Register,  to  amend  law  relative 
to  substitute  in  case  of  vacancy,  etc.,  in 

office  of - - 

Bureau  of  Statistics,  relative  to  an  addi- 
tional clerk  for ._ _ 

claims  allowed  by  accounting  officers  (ex- 
hausted balances,  etc.) 

claims  allowed  by  accounting  officers  of,  and 

paid  from  indefinite  appropriations  '. 

comp3n8atioii,  letter  of  the  Secretary  rela- 
tive to  eliminating  certain  lines  in  sundry 

I  s        civil  bill  relating  to  _ -__ _. 

'  First  Comptroller's  Office,  relative  to  extra 

work  by  employes  of 

official  business,  relative  to  requests  for 

of  absence  on 

report  of  contingent  expenses  of 

requests  for  leaves  on  official  business 

Treasury  notes,  to  extend  act  of  1872  to  certain 

Type  and  other  guns,  report  on  cost  of — 

Umatillas.    (See  Indians.) 

United  States  Coast  and  Geodetic  Survey — 

Report  of  Superintendent  of,  part  1 

Report  of  Superintendent  of,  part  2 

United  States  prisons,  relative  to  appropriations  to  erect 

Utah  penitentiary,  estimates  of  appropriation  for 

estimates  for  establishing  electric  plant. .  _ 

letters  of  United  States  marshal  relative  to, 

part  2 - 

Vanderbilt,  F.  W.,  claim  of 

Vicksburg,  Miss.,  relative  to  heating  apparatus  for  public  build- 
ing at - 

Wandnan  (English  schooner),  relative  to  appropriation  to  adjust 

damages  to -_ 

War  Department : 

Annual  report  of  Secretary _ 

Clerks  and  others  employed  in,  list  of 

Inspector-General's  Office,  relative  to  additional  force  for 

Military  establishment,  report  of  contingent  expenditures  for. 
Printing  and  binding  for,  estimates  of  deficiency  in  appropria- 
tions for 

Printing  and  binding  for,  letter  of  Secretary  of  War  relative 

to 

Relative  to  additional  room  space  foi*  division  of  military  in- 
formation   _ r 

Supplemental  estimates  for  the 
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Warm  Springs  Reservation,  Oregon,  report  of  commissioners  on 

correct  locition _ 

^Washington  (D.  C.)  post-office,  request  for  appropriation  for  equip- 
ment of - - - 

"West  Galveston  Bay,  Texas,  report  of  survey -.. 

Willamette  River,  Oregon,  estimates  of  appropriation  for  light  at 

mouth  of 

report  of  Secretary  of  War  on  survey 

of  lower ^ 

report  of  survey  in  Oregon 

Wind  River  Reservation,  agreement  entered  into  by  Shoshones 

and  Arapahoeson 

W^ilson  &  Goes,  for  relief  of  ..- 

World's  Columbian  Commission,  message  of  President  submitting 

report  of 

World's  Columbian  Exposition : 

Appropriations  and  expenditures,  statement  of  Government- . . 

Board  of  Lady  Managers,  estimates  for  expenses  of 

Government  exhibit,  report  of  appropriation  necessary 

Postal  service  for A 

Yazoo  River,  Mississippi,  report  on  survey '. 


No. 


Vol. 


69 

33 

• 

140 

35 

22 

29 

116 

34 

38 

30 

28 

29 

70 

33 

254 

37 

142 

35 

101 

34 

157 

35 

153 

35 

248 

37 

125 

34 

! 


52d  Congress,  )    HOUSE  OP  REPBESKNTATIVES.     i  Ex.  Dor. 
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REPORT 


OF 


Tests  on  the  Strenctii  of  Structural  Material 


MADE  AT  THE 


WATERTOWN  AHSKNAL,  MASSACHUSETTS, 


ON  THB 


400-TON  TESTINa  M^CHHSTE, 


DURING  THE 


FISCAL  YEAR  ENDED  JUNE  30,  1891. 
/ 


WASHINGTON: 

GOVERNMENT   PRINTING   OFFlCBt 

1892. 


LETTER 

FSOM 


THE  SECRETARY  OF  WAR, 


TRANSMITTING 


The  report  of  the  commanding  officer  of  the  Watertown  A  rsenal  of  tests  of 
materiahffor  industrial  and  other  purposes  made  at  sa4d  arsenal  during 
the  fiscal  year  ended  June  30^  1891. 


March  10,  1892. — Referred  to  the  Committee  on  Manofacturee  and  ordered  to  be 

printed. 


War  Department, 
Washington  Cityy  February  19^  1892. 

Sir:  In  compliance  with  the  provisions  of  the  act  making  appropri- 
ations for  sundry  civil  expenses  of  the  Government  for  the  fise>al  year 
ending  June  30,  1886,  and  for  other  purjwses  (23  Statutes,  page  502), 
I  have  the  honor  to  transmit  herewith  the  report  of  the  commanding 
officer  of  the  Watertown  Arsenal,  dated  February  11, 1892,  of  tests  of 
iron,  steel,  and  other  materials  for  industrial  purposes,  made  with  the 
United  States  testing  machine  during  the  fiscskl  year  ended  June  30, 
1891. 

Very  respectfully, 

S.  B.  Elkins, 

Secretary  of  War. 

The  Speaker  of  the  House  of  .  Representatives. 


Watertown  Arsenal, 
Watertownj  Mass.j  February  11, 1892. 

Sir:  I  have  the  honor  to  submit  the  following  report  of  tests  of 
materials  for  industrial  and  other  purposes  made  at  this  arsenal  during 
the  fiscal  year  ended  June  30, 1891,  in  compliance  with  the  require- 
ments of  the  act  of  Congress  appropriating  fands  for  the  testing 
machine. 

The  total  number  of  specimens  tested  during  the  year  was  3,207,  of 
which  number  300  were^  specimens  of  gun  metal,  960  test«  of  other 
material  for  the  Ordnance  Department,  352  were  tests  for  other  Gov* 
ernnient  departments,  613  industrial  tests,  and  892  private  tests. 

The  rei)ort  contains  the  results  of  tests  made  for  the  Ordnance  De. 
partmentand  other  departments  of  the  Government;  tests  to  deter-, 
mine  the  suitability  of  the  material  represented  for  ordnance  construc-r 
tion,  or  such  other  purposes  as  the  material  may  be  intended  for. 

This  comprises  the  tests  for  quality  of  material  used  in  the  current 
work  of  the  Government. 


/ 


4  TESTS   OF   IRON,  STEEL,  AND    OTHER   MATERIALS,    1891. 

Under  the  class  of  investigative  work,  tests  liave  been  continued 
upon  internal  strains  in  iron  and  steel  cylinders,  in  forgings  and  in 
cold-rolled  bars,  and  observations  made  upon  the  effects  of  annealing 
temperatures  in  relieving  these  strains. 

A  large  number  of  tests  have  been  made  upon  the  series  of  steel-rail 
tests  in  the  class  of  railroad  nuiterial.  The  physical  properties  have 
been  determined  and  chemical  analyses  made  of  a  collection  of-^i'ails 
representing  a  wide  range  in  material,  comprising  specimens  from 
brands  of  steel  rails  among  the  first  introduced;  also  from  rails  of 
recent  manufacture.  Much  valuable  information  has  been  developed 
J)y  these  tests. 

^  An  important  feature  was  shown  in  the  tests  of  certain  rails  which 
had  been  in  service.  It  was  found  that  a  remarkable  difference  in 
toughness  was  displayed  according  to  whether  the  rail  was  l>ent  in  a 
downward,  the  base  being  then  under  tension,  or  an  upward  direction, 
the  head  being  under  tension.  \ 

The  downward  bends  were  characterized  by  toughness,  while  an 
upward  bend  would  cause  a  brittle  fracture.  This  behavior  was  very 
prominent  in  a  soft  rail  which  had  shown  considerable  flow^  of  the  met'al 
of  the  head  under  the  wheel  pressures. 

Work  on  riveted  joints  has  been  continued,  supplying  data  upon  the 
strength  of  joints  intermediate  between  the  more  elementary  and  the 
complex  types,  which  have  been  testc^d  and  included  in  earlier  reports. 

The  retcsting  of  material  after  a  period  of  rest  has  furnished  further 
information  concerning  the  ettect  of  overstraining  upon  the  elastic 
proi)ertie8  of  steel. 

Experiments  upon  the  endurance  of  rotating  shafts,  upon  building 
stones,  brick  piers,  the  adhesion  of  nails  in  wood,  the  strength  of  cord- 
age, are  also  included  in  this  report. 

The  investigative  tests  which  have  been  continued  from  the  previous 
year  are  still  in  progiess. 

Some  classes  of  tests  inaugurated  require  intervals  of  rest  before 
their  completion,  both  the  temporary  and  permaneirt  effects  or  tenden- 
cies toward  recuperation  of  the  material  after  special  treatment  being 
investigated.  This  fact,*and  further  the  varied  nature  of  the  work  of 
the  testing  machine,  generally  causes  investigative  tests  to  extend  be- 
yond the  limits  of  one  report,  which  container  the  work  done  during 
the  fiscal  year. 

The  receipts  and  expenditures  were  as  follows: 

TESTING  MACHINE,   1891. 

Amount  appropriated $10, 000. 00 

Received  for  private  tests » 1, 119. 06 

11,  U9. 06 

Amount  expended  for  services  aijd  labor 8, 788. 39 

Amount  expended  for  light,  power,  tools,  implements,  and  material  for 
test 2,330,67 

11, 119  06 

Very  respectfully,  your  obedient  servant, 

J.  W.  Eeilly, 
MajoTj  Ord.  DepLj  U,  S.  A.,  (Jom^nanding, 

The  Chief  of  Ordnance,  U.  S.  Army, 

Washington^  i>,  (7, 
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3.2-INCH  B.  L.  STEEL  FIELD  GUNS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 


\ 


^ 


3.2-INCH   B.   L.   STEEL   FIELD   GUNS. 


9 


TiTBE  No.  77. 

No.  4389. 
Marks,  ?«7^ 

Diameter^  ".505.^ 

Sectional  area,  .20  sqaare  incl;. 

Gauged  length,  2". 


Applied  loads. 

EInnfl:atioii 
per  iDch. 

SnccoMive 

elonsation 

per  Inch. 

Permanent 
set. 

Snccenslve 

penuauoDt 

set. 

Remark  ». 

Total. 

Per  aqnare 
inch. 

PofmdM. 
200 
1.000 
2.000 
4,000 
6.000 
7.000 
8.000 

a2oo 

8.400 
8,  €00 
8.800 
B.OOO 
9.200 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
83,100 

Inch. 
0. 
.000100 
.000250 
.000650 
.001050 
.001300 
.  OOIGTH) 
.001750 
.000500 
.010850 
.011800 
.013100 
.014100 

Ineh. 
0. 

.000100 
.000150 
.000300 
.000500 
.000250 
.000350 
.000100 
.007750 
.001350 
.000950 
.001300 
.001000 

Ineh. 
0. 
0. 

Ineh. 
0. 

1 
Initial  load. 

Elastic  Ifmit. 
Tensile  Htrength. 

.000050 

.000050 

.007000 

.007850 

16,620 

* 

General  summary. 


Tei»ile  strength  per  square  inch  of  original  Koction ponnds . 

Elastic  limit  per  square  inch  of  original  section do. . 

Zlongation  per  inch  after  rapture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Beduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture^per  cent  of  original  section 

Position  of  rupture at  middle  of  stem 

Character  of  broken  surface silky,  interspersed  with  fine  grauulatiun  near  the  circiiniferenco 

Elongation  of  inch  sections ".27*,  ".29* 


81.100 

41.UU0 

.2800 

OU1750 

.105 

37.1 


10 


3.2-INCH  B.   L.    STEEL  FIELD   GUNS. 


\ 


Marks,  %^^ 
Diameter,  ".505, 


No.  4399. 


Diameter,  ".505^ 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^\ 


Applied  loads. 

Elongation 
per Inch. 

Sncceaftive 

eloneation 

permch. 

Permanent 
aet. 

Sncoeaaive 

permanent 

set. 

Remarks. 

Total. 

Per  aouare 
incn. 

Poundt. 

200 

1,000 

2,000 

4,000 

6,000 

7,000 

8,000 

8,400 

8,600 

8,800 

9.000 

9,200 

9,400 

9,600 

9,800 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

18,860 

Pounets. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
94,300 

Inch. 
0. 

.000100 
.000360 
.000600 
.001000 
.001100 
.001350 
.001400 
.001450 
.001500 
.001550 
.001600 
.001600 
.001650 
.001650 
.001750 
.002050 
.002600 
.004400 
.006200 
.007050 

Inch. 

0. 
.000100 
.000250 
.000250 
.000400 
.000100 
.000250 
.000050 
.000050 
.000050 
.000050 
.000050 

0. 
.000050 

0. 
.000100 
.000300 
.000550 
.001800 
.0QI800 
.000850 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatio  limit 
Tensile  strength. 

0. 

0. 

1 

1 

1 

1 

1 

\..j 

i 

General  tumniary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    94, 800 

Elastic  limit  per  square  inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rupture inch. .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Kedaction  in  diameter  at  point  of  rupture do. . .        .105 

Reduction  in  area  after  rupture,  per  cent  of  original  s^tion  . . '. , 37. 1 

Position  of  rapture I'M  fh>m  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections I ".25*,  ".19 
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No.  4374. 
Marks,  ^^5 

Dia>u)eter,  ".505. 

Sectional  area,  .20  square  iiicli. 

Gauged  length,  2". 


Applied  loads. 

BloDgation 
perlnch. 

Sncc«Miv« 

elongatioQ 

per  inch. 

Penuftnent 
set. 

SaocM«ive 

permaDent 

•et. 

HemarkB, 

■^-^   '"•toS."" 

PmtniU. 
200 
1,000 
2.000 
4.000 
6,000 
7,000 
8,000 
8.200 
8.400 
8.600 
8.800 
9,000 
9.200 
16.320 

P<mndt. 
1.000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
46,000 
81,600 

Inch. 
0. 
.000150 
.000400 
.000650 
.000950 
.001100 
.001350 
.001400 
.009800 
.010400 
.010900 
.011850 
.013550 

Inek. 

0. 

.000150 
.000250 
.000250 
.OOQSOO 
,000150 
.000250 
.000050 
.008400 
.000600 
.000600 
,     .000950 
.001700 

Inch. 

0. 
0. 

Inch. 
0. 

Initial  load. 

• 

BlaaUc  limit. 
Tensile  strength. 

0. 

.008150 

.008150 

General  $ummary. 


81,600 

41,000 

.2450 

001400 

.105 


Toisile  Btrength  per  aqnare  inch  of  original  section pounds . 

Mastic  limit  per  sqnare  inch  of  original  section do . . 

£longation  per  inch  afberruptare Inch. 

EloDgatiofn  per  inch  under  strain  at  elastic  limit do. . 

Itednction  in  diameter  at  point  of  rupture do. . 

Kedoetion  in  area  after  rapture,  per  cent  of  original  section 37. 1 

Foaitiou  of  mptnre 1",06  firom  the  neck 

Character  of  brokf»i  surface silky,  20  per  cent  interspersed  with  granular  metal 

Elongation  of  inch  sections ".19,  ".30* 

Tube  No.  83. 


No.  4396. 
Marks,  32  ^T 

Diameter,  ".605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2'^ 


Applied  loads. 

Elonzation 
perluoh. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Keraarks. 

Total. 

Per  square 
inch. 

PoundM. 
200 
1,000 
2.000 
4.000 
6.000 
7.000 
8,000 
8.400 
8.600 
8,800 
9.000 
9,200 
0,400 

16,210 

1,000 
.  000 

io;ooo 

20.000 
30,006 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
.46.000 
47.000 
81,050 

Inch. 
0. 
.  000150 
.000450 
.000850 
. 001250 
.001450 
.001600 
.001700 
.010450 
.010900 
.011400 
.012450 
.013600 

Inch. 

0. 

.000150 
.000300 
.000400 
.000400 
.000200 
.000150 
.000100 
.008750 

.  .000450 
.000500 
.001050 
.001150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

••■••••••■•• 

.000150 

.000150 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  orielual  section pounds. .    81, 050 

Elastic  limit  per  square  inch  of  original  Miction do. . .    42, 000 

Elongation  per  incttafter  rupture inch . .      .  2100 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

K«Nlttction  in  diameter  at  point  of  rupture do. . .        .  085 

Reduction  in  area  after  rupture,  per  cent  of  original  section 30. 7 

Position  of  rupttire  — ".90  from  the  neck 

Character  of  hroken  surface granular;  dull  spot  at  the  circumference 

Elongation  of  inch  sections ".\<i/'.W 


12 


S.2-INCH   B.    L.   STEEL   FIKLD   GUNS. 


Tube  No.  87. 

No.  4400. 
Marks,  «%5 
Diameter,  ".505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  2". 


Applied  loads. 


Total. 


Poundt. 

200 

],t)00 

2,000 

4,000 

6,000 

7.000 

8,000 

8,400 

8,000 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,  200 

10,400 

10,600 

18,390 


Perfiqnare 


fiqn 

QCU. 


inc 


Potindt. 
1,000 
5.000 
10, 000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
52.000 
53,000 
91,950 


EloB^ation 
per  inch. 


Inch. 


0. 


.000100 
.000350 
.000700 
.001050 
.001300 
.001500 
.001550 
.001550 
.001000 
.001050 
.001700 
.001750 
.001800 
.  002000 
.  0(rj75u 
.004500 
.006500 
.008400 


Successive 

elongation 

per  inch. 


Inch. 

0. 

.QOOlOO 
.000250 
.000350 
.000350 
.000250 
.000200 
.000050 

0. 
.000050 
.000050 
.000050 
. 000050 
.Q00050 
. 000200 
.000750 
.001750 
.002000 
.001900 


Permanent 
set. 


Inch. 


0. 
0. 


Successive 

permanent 

set 


Inch. 


............ 

0. 

0. 

^ 

1          

.. ..••.•....(.  ........... 

! 

,                   1 

. 

, 

• 

1 

Kemarkt. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    91,950 

Elastic  limit  per  square  inch  of  original  secUon do...    48,000 

Elongation  per  iut'li  after  rupture inch . .      .  2300 

Elongation  per  inch  under  Htratn  at  elastic  limit do. . .  .  001800 

Keduction  in  diamet«r  at  point  of  rupture do. . .        .  115 

Keduction  in  area  after  rupture,  (ler  cent  of  original  section 40. 3 

l^osition  of  rupture I'M  from  the  neck 

Character  of  broken  surface silky,  sernU»d 

Elongation  of  inch  sections .' ; ".16,  "JiO* 
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Tube  No.  92. 

No.  4398. 

Marks,  ^^S 

Diamet'Ory  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loada. 

Eloogaiion 
permch. 

Bnccemive 

elon^^ation 

per  inch. 

Permuient 
■et. 

SncccMtre 

permanent 

set. 

Remarka. 

TotaL 

PerMOAre 
men. 

Pounds. 
ISM 
1,000 
2.000 
4,000 
6.000 
7,000 

aooo 
a4oo 

8.600 

8.800 

9,000 

9,200 

9.400 

9.600 

9.80a 

10,000 

10,200 

10.400 

10,600 

10,800 

11,000 

18.320 

Pounds. 
1.000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
l       52,000 
*     53,000 
54,000 
55.000 
91,600 

Indi. 
0.  • 

.000100 
.000250 
.000560 
.000850 
.001050 
.001200 
.001300 
.001350 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.003250 
.004600 
.006000 
.006000 
.007960 

Inch. 

0. 
.000100 
.000150 
.000300 
.000300 
.000200 
.000150 
.000100 
.000050 

0. 
.000050 
.000050 
.000060 

0. 
.000050 
.000050 
.001650 
.001350 
.001400 
.000900 
.001050 

Inch. 
0. 
0. 

Inch. 
0. 

0 
Initial  load. 

Elaatio  limit. 
Tensile  strength. 

0. 
0. 

•■•"< 

■ 

■-. 

General  iumvMiry. 

Tenaile  fttrength  per  sqnare inch  of  original  aeciian poonda. .    01, 600 

Klaatic  limit  per  sqoare  inch  of  original  section do. . .    50, 000 

Elongation  per  inch  after  rupture inch..        .205 

Elcmgation  perinoh  under  sualn  at  elastic  li:sit do. . .  .  001600 

Bednciion  in  djameter  at  point  of  mptnre , do  - . .        .  1 15 

Bedfiction  in  area  after  rapture,  per  cent  of  original  section  .> 40. 3 

Foeation  of  rapture .,.,, '^65  from  the  neck 

Character  of  hroken  snr&ce silkv 

Xkngation  of  inch  aectiona ".11,  ".30* 
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Tube  No.  99. 

No.  4402, 

Marks,  %^S 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2".  ^ 


Appli< 
Total. 

Bd  loads. 

Per  aqoare 
incD. 

Elongation 
per  inch. 

Succeeafve 

eloneaUon 

perlncta. 

Permanent 
set. 

Successive 
permanent 

set. 

Komarks. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

7,000 

8,000 

8,400 

8.600 

8,800 

9,000 

9,200 

9.400 

9,600 

9,800 

10,000 

10,200 

10.400 

10.600 

10.800 

11,000 

17,130 

Atmdf. 
1,000 
5,000 
10,000 
20.000 
30.000 
35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
85,650 

Inch. 
0. 

.000100 
.000250 
.000600 
.000950 
.OOIL-VO 
.001350 
.001400 
.001450 
.001500 
.001550 
.001600 
.001650 
.001650 
.001700 
.001750 
.010500 
.010900 
.011500 
.012600 

.oi4oqp 

Inch. 

0. 

.000100 
.000150 
.000350 
.000350 
.000200 
.000200 
.000050 
.000050 
.000050 
.000050 
.000050 
.060050 

0. 

.000050 
.000050 
.008750 
.000400 
.000600 
.001100 

IndK. 
0. 
0. 

7ndl. 
0. 
0. 

Initial  load. 

ElaaUc  limit. 
Tensile  strength. 

0. 

0. 

.  *<'. ........ 

**- . . 

.001400 

............ 

y 

1 

^  GeMToX  eummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    85, 650 

Elastic  limit  per  sanare  inch  of  original  section do...    50,000 

Elongation  per  incn  aft«r  rupture inch . .      .  2400 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Reduction  in  diameter  at  point  of  rupture do. . .        .  1J5 

Reduction  in  area  after  rupture,  per  cent  of  original  section 43.3 

Position  of  rupture ".80  from  the  neck 

Character  of  hroken  surface ■. silkj 

Elongation  of  inch  sectioiia ".13,  ".3(^ 


_* 
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JLlCCET  No.  80. 


No.  4391. 


~  Seetional  area,  J^  square  inch. 
Gaog^d  length,  2". 


I 


1. 

2.000 

4.oet 
cooo 

&«80 
•.900 
S,400 
9.  MO 

lino 

M.000 

loiaoo 

10.400 
MlOOO 
10L900 
U.00O 
11,200 
11,400 
11. 000 
ll.^OO 
1X000 
17.100 


1. 

10. 

20. 


M.00O 
40,000 

«7. 

40.000 
50,000 
51.000 
5S.O0O 
53,000 
54.000 
55.000 
SCvUOO 
57.000 
58,^00 
59.000 
00.000 
85.700 


per  inch. 


Mt. 


S«M«rks. 


,000100 
.000150 


001150 
.001500 
.001000 
.001050 
.001700 
.001750 
.00l«00 
.0018.10 
.001900 
.001050 
.001950 
.0Q3MQ 
.017100 
.018450 
.019750 
.021000 
.033000 


.000100 
.00I.QSO 
.OVMOO 

.o»xm> 

.00(050 
.(MOlOO 
.0O006O 

.OOiW^) 

.oua(60 

.Ot^WfiO 

.0(M1SO 
.000050 
.000030 

a 

.000050 
.015100 
.001330 
.0013110 

.  oorjso 

.001000 


Imtk, 


0. 
Ol 


/ndL 


Initial 


a 

a 


EUalicliAlk 


Teoftil^  iitreiig:tb. 


TaMiIc  •trengih  p«r  nqiuuv  ineb  of  wiciiMl  sectioii ponnds..    ^.700 

mart**  linut  p«r  sqaare  inch  of  onginalMctioii do...    ^ 000 

Dcngatioiiperiiicb  after  rupture inch..      .auOO 

E3oii^tMn  per  inch  under  strain  atelaatio  limit do...  .002000 

Sedortiatt  in  diameter  at  point  of  rupture do. . .       .105 

Bcdarlion  in  are*  aft«r  rupture,  per  cent  of  original  section .«       37. 1 

FooitiaB  of  rufnure ".55  fttm  the  neck 

ChnmcOer  of  hmhett  aorfaoe ailkv,  eerrated 

".12,  '.28* 
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Jacket  No. -00. 

No.  439(), 

Marks,  ^^^/ 

Piameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Applied  loads. 

Elongation 
per  inch- 

SncresRive 

eloncatton 

per  mcli. 

Permanent 
set. 

Sncoesaive 

pemiftnent 

set. 

Eemarka. 

Total. 

Per  square 
incn. 

Pounds. 

200 

1,000 

2,000 

4.000 

6,000 

8,000 

9.200 

9,400 

9.600 

9,800 

10,000 

10,200 

10,400 

10.600 

10.800 

11,000 

11.200 

11,400 

11,600 

11.800 

18,240 

Pound*. 

1,000 
5.Q00 
10,000 
20.0(K) 
30,000 
40,IK)0 
46.000 
47.000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55.000 
WJ.OOO 
57,000 
58.000' 
59,000 
91,200 

Inch. 
0. 

.000100 
.000250 
.000550 
.000950 
.001200 
.  OOU.'VO 
.001500 
.001550 
.001600 
.001650 
.001650 
.001700 
.001750 
.001750 
.001950 
. 004250 
.005850 
.007000 
.008750 

Inch. 

0. 

.000100 
.000150 
.000300 
.000400 
.000250 
.  (W0260 
.00CX)50 
.000050 
.000050 
.000050 

0. 
.000050 
.000050 

0. 

.000200 
. 002300 
.001600 
.001150 
.001750 

Inch. 
0. 
0. 

Ifieh. 
0. 

Initial  load. 

* 

Elastic  limit. 
Tensile  strength. 

0. 
.000100 

.000100 

•         *            > 

Oeneral  summary. 

Tensile  strength  per  square  inch  of  original  section ". pounds. .    91, 200 

Elastic  limit  per  snuare  inch  of  original  soction do. . .    54, 000 

Elongation  per  inrn  after  rupture inch..      .2350 

Elongation  per  inch  under  strain  at  elastic  limit « do. . .  .  001750 

Redurtion  in  dianiet^^r  at  point  of  rupture do. . .        .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 49.1 

Po8itioiM>f  rupture I'M  from  the  neck 

Character  of  broken  surface - silkv 

Elongation  of  inch  sections ".30%  ".17 
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Jacket  No.  95. 


No.  4378. 

Marks,  ^^^ 

Diameter,  ".505, 

Sectional  area,  '\20  square  inch. 

Gauged  length,  2". 


Applied  loadfl. 

1 

Elnngation 
per  inch. 

SiicceMlve 
elongation 
ppr Inch. 

Permanent 
set. 

SiiooeMlv« 

pcniinnent 

set. 

Kemarks. 

Total 

Per  •qiiara 
incji. 

Pvmdi. 

aoo 

1.000 
2,000 
4,000 
6,000 
8.000 
9,300 
9,400 
9600 
9.800 

Pounds. 
J. 000 
5.000 
10,000 
20.000 
30,000 
40,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 

60,000 
61,000 
62,000 
63.000 
64,000 
96,800 

.  Inch. 

0. 
.000150 

.(N)085O 
.001100 
.001500 
.001650 
.001700 
'   .001700 
.001750 
.001800 
.001900 
.001950 
.003000 
.002050 
.002100 
.002150 
.002200 
.002250 
.002300 
.0O24.'50 
.002650 
.004250 
.005500 
.006750 

Inch. 

0. 

.000150 
.000300 
.000(00 
.000250 
.000400 
.  000150 
.000050 

0. 
.000050 
.000050 
.000100 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.0(K)050 
.000150 
.000200 
.001600 
.001250 
.001250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

ElAStio  limit. 
Tensile  strength. 

0. 
0. 

10,000 

10.200 

10,400 

1 

10,600 

.;:;; i :... 

10,  WO 

I 

11,000 

i 

11,200 

1 

11,400 

• 

11,000 

...                        1       .  .                m 

ii,aoo 

12,000 
12.200 

•••••••""••■!••••■•    ■••••• 

12,400 
12.600 
12.800 
19.760 

i "^ 

1 

1 

' 

General  gummary. 

9 

Tenftile  strength  per  square  inch  of  original  section pounds. .       08, 800 

K]a«tic  limit  per  sqnare  inch  of  original  section do. . .       50, 000 

Eldngation  per  inch  after  mptare inch  .  2350 

Elongation  per  Inch  undM*  strain  at  elastic  limit do. . .      .  002300 

Bedaclion  in  diameter  at  point  of  rapture do. . .  .145 

Bednction  in  area  after  rupture,  per  cent  of  original  seotion 49. 1 

Position  of  rupture 1"  from  the  neck 

Charaeterof  broken  surface silky;  trace  of  granulation 

£k)iigation  of  inch  sections ".33',  ".14 

H.  Ex,  161 2 
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Jacket  No.  100* 

No.  4397. 

Marks,  ^  ^I"?)^ 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 


Appli< 
Total. 

n1  IomIs. 

Per  square 
inco. 

Elonf^ation 
per  inch. 

Succesaive 

eloneation 

per  inch 

Permanent 
set. 

Sacoeaaive 

permanent 

aet. 

Bcmarka. 

Po«nd«. 

200 

1,000 

2,000 

4,000 

6,000 

8,000 

9,200 

9,400 

9.600 

0.800 

10,000 

10,200 

10,400 

10,600 

16, 270 

1.000 
5,000 
10.000 
20.000 
30,000 
40,000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,090 
81,350 

Inch. 
0. 

.000200 
.000400 
.000900 
.001400 
.001850 
.002050 
.002100 
.002160 
.016500 
. 019500 
.020500 
.02ri50 
.022750 

Inch. 
0. 
.000200 
.000200 
.000500 
.000500 
.000450 
.000200 
.000050 
.000050 
.014350 
.003000 
.OOlOOO 
.000750 
.001500 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

■  • 

Elastic  limit. 
Tensile  strength 

.000200 
.000300 

.000200 
.000100 

Gtntral  iummatii. 

Tensile  strength  per  square  inch  of  original  section ' pounds . .    81, 350 

Elastic  limit  per  aonare  inch  of  originafsection do...    48,000 

Elongation  per  inch  after  rupture inrh . .      .  1550 

Elongation  per  inch  under atrain  at  elastie  limit do...  .002150 

Reduction  in  dtamet«r  at  point  of  rupture do . . .        .  045 

Keduction  in  areaafterrupture,  per  cent  of  original  section 16.9 

Position  of  rupture ".85  flrom  the  neck 

Character  of  broken  surface granular,  60  percent;  silky  serrated,  40  per  cent 

Elongation  of  inch  sections ".17*,  ".14 


3.2-INCH    B.    L.    STEEL   FIELD   GUNS. 
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S.2-nrCH  B.  L  STEEL  FIELD  OIFHS. 
Specific  Gsayitt  and  Habdness  op  Tubes  and  Jackets. 


[No  tension  tests  of  these  specimens.] 


Nnm- 

ber  of 

rifle. 

Marks. 

Specific 
gravity. 

Hardness. 

81 
83 
01 
03 
06 
77 
83 
86 
02 
06 
09 

32BuT    1CR,H 
32RaT    BRsM 
32R»iT    BR,M 
32RasT    BR,M» 
32]t«T    BICh 
32BnJ    RfM 
32RaJ    K«M 
32K«J    B.M 
32BnJ    BiM 
32K«  J    R,M 
32B»J    K4M 

7.8497 
7.8509 
7.8479 
7.8475 
7.8463 
7.8409 
7.8392 
7.8401 
7.8486 
7.8385 
7.8382 

16.73 
14.26 
19.70 
16.73 
14.19 
14.69 
15.13 
17.26 
.  18.38 
19.18 
•        15  50 

T4BVLAT10N  OF  SPECIMENS  FROM  S.t'lNCH  B,  L,  STEEL  FIELD  GUNS. 

[Stems  2  inchei  long,  .505  inch  diameter.] 


Ko.of 
teat. 

Poaitioningan. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of 
area. 

Appearance  of  fkvcture. 

4380 
4390 
4374 
4396 
4400 
4898 
4402 
4891 
4390 
4378 

4397 

Tube  No.  77  . . 

Hn  .    ....... 

Ontaide. 

. . .do  ... 

Pow%d». 
41,000 
50,000 
41,000 
42,000 
48,000 
50,000 
50,000 
55,000 
54,000 
59,000 

48,000 

Poundt. 
83.100 
94.300 
81,600 
81,060 
01,950 
01,600 
85,650 
85,700 
01,200 
98,800 

81,350 

Peret. 
28.0 
22.0 
24.5 
21.0 
23.0 
20.5 
24.0 
20.0 
23.5 
23.5 

15.5 

Pet  Si. 
37.1 
37.1 
37.1 
30.7 
40.3 
40.3 
43.3 
87.1 
49.1 
49.1 

16.9 

Silky  and  fine  granular. 
Silky. 

Silky  and  granular. 
Granular,  unll  spot. 
Silky  serrated. 
Silky. 
Do. 
SUkv  serrated. 
Silky. 
Silky,  trace  of  grana- 

lation. 
Oranalar,  60  per  cent; 

silky  serrated,  40  per 

cent. 

do 

...do 

Tube  No.  83.. 
Tube  No.  87.. 
Tube  No.  92.. 
Tube  No.  09.. 
Jacket  No.  80. 
Jacket  No.  96. 
Jacket  No.  95. 

JaeketNo.100. 

. .  .do 

.. .do  . .. . 
.. .do .... 

. .  .do 

. .  .do 

. . .  do  .... 
...do.... 

. . .  do  .... 
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3.2-INCH   B.    L.    RIFLE  (dRIGGS-SOHROEDER). 


3.^INGH  B.  L  RIELE  (DRIGOS-SCHBOEDER). 

Specimen  from  Steel  Tube. 

No.  4317, 

Marks,  ^'^J^X 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2^*1 


Applied  loads. 

Elongation 
per  luch. 

4 

Succeiwive 

Permanent 
set. 

Siicce«fiiv6 

permanent 

set. 

Remarks. 

ToUl. 

Per  BQuare 
inch. 

elunj^ation 
per  liicb. 

Pounda. 

200 

1.000 

2,000 

4,000 

6.000 

7,000 

8,000 

8.400 

8,600 

8,800 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

17,580 

Pounds. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44.000 
45.000 
46.000 
47,000 
48.  (XK) 
49,000 
50,000 
51,000 
52.000 
53.000 
87,900 

1  ; 

Incfi^ 

0. 

.000100 
.000300 
.000600 
.000900 
.001100 
.001350 
.001400 
.001450 
.001500 
.001500 
.001550 
.001600 
.001900 

'  .  00:J250 
.1K)9000 
.009700 
. 010100 
.011250 

Inch. 

0. 

.000100 
.Q00200 
.00U30O 
.  OOO.'KK) 
.0002(N) 
.000250 
.0000.50 
.000050 
.000050 

0. 
.000050 
.00(K)5() 
.0003(K) 

.  ooiajw 

.  005750 
.000700 
.000400 
.001150 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tepsile  strength. 

"• 

0- 

0. 

- 

............ 

General  summary. 


Tensile  strengtii  jjer  square  inch  of  original  section pounds 

Elastic  limit  per  snnare  inch  of  orij^inal  section do. 

Elongation  per  inch  aft«r  raptiii  e inch 

Elongation  per  indi  under  strain  at  elastic  limit do. 

Kediiction  in  diamet(*r  at  point  of  rupture ■. do. 

Keductiou  in  area  after  rupture,  per  cent  of  ori'iinal  j^ect iou 

Position  of  m pturc at  middle  of  stem 

Character  of  broken  surface , silkv 

lElongationofiucksectious ".27*,  ".21* 


87,900 

47,000 

.2400 

.001000 

.125 

43.3 
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SPECIMENS  FROM  TUBES  AND  JACKETS. 
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5-lKCH   B.   L.   STEEL   SIEGE    RIFLES. 
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Tube  No.  4. 

» 

No.  4508. 

Marks,  m  t*  m 

Diameter,  ".5C4, 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadfl. 

t 

Elon^atiMi 
per  inch. 

Successive 

Permanent 
set. 

Succeasivo 

permanent 

set. 

Remarks. 

Total. 

Par  smmre 
iii€b. 

etongatiou 
per  inch. 

_ .  . 

Fmtnda. 

250 
1,250 
2,500 
5  OOO 

Po%md». 
1,000 
5,000 
10.000 
20,000 
30.000 
35,000 
40,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
40,000 
50,000 
51.000 
86,520 

Jneh. 
0. 

.000067 
.000300 
.000633i 
.001000 
.001133 
.001400 
.001433 
.  001467 
.0015.13 
.001600 
.001667 
.001833 
.007333 
.006400 
.009000 
.009667 

Inch. 
0. 
.000067 
.000233 
.000333 
.000367 
.000133 
.000267 
.000033 
.000034 
.000066 
.U00U67 
.000067 
.000106 
.005500 
.001067 
.000600 
.000667 

Inch. 

Inch. 
0. 

luitiiJ  load. 

ElaMic  limit 
Tensile  strength. 

0. 

7.500 

8,750 

0. 

10,000 
10.500 
10,750 
11.000 
11.250 
Jll,500 
11, 760 
12,000 
12.250 
12,500 
12,750 
21.630 
I 

0. 

General  summary. 

Tensile  strenf^th  per  sqaare  inch  of  original  section pounds. .    86, 520 

Elastic  limit  per  snuare  inch  of  originu  section do. . .    46, 000 

£lon^tion  per  inch  after  rupture .inch. .      .  2233. 

Elongation  per  inch  under  strain  at  elastic  limit '. ^ do. . .  .  001667 

Reduction  in  diameter  at  point  of  rapture do. . .        .  134 

Reduction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture 1"  .85  from  neck 

Character  of  broken  surface Silky,  serrated 

Rbmgaaosn  of  inch  sections ".15,  ".34*,  ".18 
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5-INCH   B.    L.  PTEEL   SIEGE   RIFLES. 

Tube  Ko.  7. 
No.  4401. 


Marks,  ^^t 

Diameter,  '^564. 

Sectional  area,  .25  square  incti^ 

Gauged  length,  3'^ 


Applied  loads. 

Eloneation 
per Inch. 

Sacceesive 

elongation 

per  inch. 

Permanent 
set. 

SnccessiTe 

liermaoeni 

set. 

Rnmarkfl. 

Total. 

Persqaare 
inch. 

Pofitidi, 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

22,780 

Pounds. 

1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
54,000 

91.1^ 

Inch, 
0. 

.000100 
.000300 
.000667 
.001067 
.001267 
.001500 
.001600 
.001600 
.001633 
.001667 
.001733 
.001767 
.001800 
.001900 
.002067 
.002667 
.004333 
.007167 
.006333 

Inch. 

0. 

.000100 
.000200 
.000367 
.000400 
.000200 
.000233 
.000100 

0. 
.000033 
.000034 
.000066 
.000034 
.000033 
.000100 
.000167 
.000600 
.001666 
.002834 
.001166 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit.  / 
Tensile  «t|:ength. 

i 

«• 

0. 

*^ 

' 

•..•.•.••••» 

■  •JL.*.*.***« 



^•••■•»**a>> 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    91,120 

Elastic  limit  per  san'are  inch  of  original  section do. . .    49, 000 

Elongation  per  inch  after  mptnre. inch. .      .  1867 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001900 

Reduction  in  diameter  at  point  of  rupture do ...        .  094 

Keduction  in  area  after  rupture,  per  cent  of  original  section 90. 6 

Position  of  rupture ".80  from  the  neck 

Cliaracter  of  broken  surface granular,  70  per  cent;  silky  serrated.  30  percent 

Elongation  of  inch  sections ".29/ ".16,  ".11 
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Tube  No.  10. 


No.  4551. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


290 

1,250 

2,500 

5,000 

7,500 

«,750 

It.  000 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,SS0 

12,500 

12,750 

18,000 

13,280 

22,470 


Per  ranare 
incji. 


Pounds. 

1,000 

5^000 

lO.OUO 

20.000 

ao.ooo 

35.000 
40,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
49,000 
50.000 
51.000 
52,000 
53^000 
»,880 


Elongation 
per  inch. 


Inch, 
0. 
.000100 
.000333 
.000687 
.001000 
.001107 
.001333 
.001400 
.001433 
.001407 
.001533 
.001000 
.001007 
.001700 
.002187 
.003307 
.004333 
.005500 
.006333 


SnooetiiiTe 

elongation 

perlnch. 


Tndi. 
0. 

.000100 
.000233 
.000634 
.000333 
.000167 
.000166 
.000067 
.000033 
.000034 
.000066 
.000067 
.000067 
.O0OU33 
.000467 
.001200 
.000066 
.00U67 
.000833 


Permanent 
set. 


tnek. 


0. 
0. 


0. 


0. 


SocceefiiTe 

permanent 

set. 


Inch. 


0. 


X 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


OeMral  tummary. 

Tensile  strength  per  square  inch  of  original  section !  .pounds. .    89, 880 

Elastic  limit  per  sqaare  inch  of  original  section do...    48,000 

Elongation  i>er  inch  after  rupture inch. .      .  1133 

EkmgatJon  per  inch  under  strain  at  elastic  limit do ...  .  001700 

Beduetion  in  diametar  at  point  of  rupture * do . . .        .034 

Redoetion  in  area  after  rupture,  per  cent  of  original  seciioii 11. 6 

Position  of  rapture "1.35  from  neck. 

Character  of  broken  surface ..granular;  dull  serrated  spot  at  circumference 

EiNigationofiachsectioiis ".06,  ".13*,  ".13 
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6-INCH   B.   L.   STEEL   SIEGE   RIFLES. 


Jacket  No.  a. 
No.  4409. 


Marks,  »  ^J^ 

Diameter,  ".504. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloneatton 
per  Inch. 

Sooeeuivo 

elon  ration 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Reoiarks. 

Total. 

Peraquare 
inioh. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,500 

11.750 

12,000 

12,250 

12.500 

12,750 

13,000 

13,250 

13,.'»00 

13,750 

22,890 

Poundi. 
1,000 
5,000 
10.000 
20,000 
30.000 
40,000 
46,000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54.000 
55,000 
91,560 

Inch. 

0. 
.000100 
.000333 
.0007:t3 
.001007 
.001500 
.001700 
.001700 
.001733 
.  001767 
.001800 
.  001933 
.009333 
.009900 
.010600 
.011667 



Tneh. 

0. 
.000100 
.000233 
.000400 
.000334 
.000433 
.000000 

0. 

.oooorw 
.  ooixm 
.  oooo;« 

.  000133 
. .  007400 

Inch. 

0. 
0. 

Inch. 
0. 

• 

Initial  load. 

Elastic  Umit. 
Ton  silo  strength. 

0. 
.000033 

*  .660633  ' 

/ 

.000567 
.WJ0700 
.001067 

1 

• 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pomHls. .    91,  SOO 

Elastic  limit  per  Houare  inch  of  originaisection do. . .    50, 000 

El<nigatton.iK>r  Inch  after  rupture inch. .      .  2200 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001800 

Rmlnctioii  in  diameter  at  point  of  rupture do. . .        .  134 

Reiluctiouiu  area  after  rupture,  per  cent  of  original  section 4 41.9 

Position  of  rupture , 1".8  from  the  neck 

Character  of  broken  surface aillcy,  30  per  cent  being  interitperscd  with  line  granular  metal 

Elongation  of  inch  sections ".14,  ".37*,  ".15 
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Jacket  No.  7. 


No.  4562. 


Marks  5  B,  J 


MTiK 


Sectional  area,  .25  square  inch. 
Gaaged  length,  3''. 


Apphfld  kMfds. 


Totol. 


250 
1.250 
3.500 
5,000 
7,500 

mooe 

11,500 
11.750 
12.000 
1:1,250 
12,500 
12,750 
23,640 


Per  square 
inch. 


Pounda, 

1,000 

5,000 

10,000 

ao,uuo 

30,000 
40,000 
46,000 
47,000 
4§,000 
40,000 
50,000 
51,000 
00,560 


Elongation 
per  inch. 


Inch. 
). 

.000100 
.000300 
.000667 
.001000 
.001367 
.001667 
.001900 
.003167 
.003000 
.006000 
*005dOO 


Sncceeaire 

elongation 

per  loch. 


Indt. 


0. 


.000100 
.000200 
.000167 
.000333 
.000967 
.000300 
.000233 
.0O14d7 
.000733 
.001100 
.000600 


Permanent 
set. 


Inch. 


0. 
0. 


0. 


.000067 


Suocesalve 

pennaneut 

■et. 


Inch. 


.000067 


Kemarke. 


Initial  load. 


Elaatie  limit. 


Teniiilo  strength. 


General  aummary, 

Twaihe  atntnglh  pei  square  inch  of  original  section ponnds. .    90, 660 

BUatic  limit  p^  souare  inch  of  originid  section do. . .    46, 000 

EUmgfiikm  per  inon  after  mptnre inch. .      .  17B3 

JEiongation  per  inoh  under  strain  st  elastic  limit do ...  .  001667 

Rednrtiou  in  diameter  at  point  of  rupture do. . .        .144 

£edactioo  in  area  alter  rupture,  per  cent  of  original  section 44. 6 

PosittoB  of  mptnre 1".6  from  neck 

Character  of  brok«m  surface silky 

Btongntion  of  inch  sections  —  ".10,  ".32*.  '.10 


ft. 
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5-rNCH   B.    L.   STEEL   SIEGE   RIFLES. 


6-nrCH  B.  L.  STEEL  SIEGE  EHXES. 
Specific  Gra  vity  and  Hardnbss  of  Jacket  No.  4  and  Tube  No.7. 

[No  tension  tests  of  these  sjiecimens.] 


Num- 
ber of 
riJie. 

Marks. 

Specific 
gravity. 

Hardness. 

16.48 
18.98 

7 

4 

5  R^  T  15  R,  K 
CB4J    BK4H 

7.8536 
7.8582 

TABULATION  OF  SPECIMENS  FROM  5-INCH  B.L.  STEEL  SIEGE  RIFLES. 

[Stems  3  inches  long,  .564  inch  diameter.] 


No.  of 
test. 

Position  in  gnn. 

Location 
of  speci- 
mens. 

Elastic 

limit  per 

square 

inch. 

Tensile 
strength 

per 

square 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fractiire. 

4508 
4401 

4551 
4409 
4552 

Tube  No.  4 

Tulie  No.  7. . . . 

Middle.. 
. .  .do  . 

Poundi. 
46,000 
49,000 

48,000 
50,000 
46,000 

PoundM. 
86,520 
91,120 

'89,880 
91,560 
90,560 

Peru, 
22.3 

18.7 

11.3 
22.0 
17.3 

Per  et. 

41.9 
30.6  ' 

11.6 
41.9 
44.6 

SUky  serrated. 
Graiiulu',  70  per  cent; 

silky  serrated,  30  jier 

cent. 
Granular,  dull  spot. 
Silky  and  fine  granular. 
Silky. 

Tube  No.  10... 
Jaclcet  No.  3  . . 
Jacket  No.  7  . . 

...do  .... 
.. .do  .... 
. .  -do  — 

T-INCH  B.  L  STEEL  SIEGE  HOWITZERS. 


SPECIMENS  FROM  TUBES  AND  JACKETS. 
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Tube  Ko.  3. 

No.  4504. 

Marks,  ^^^'J 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

ElonsntiOB 
per  Inch. 

SucceMire 

eloii|ratioD 

perlnch. 

Permanent 
set. 

SnceessiTe 

permanent 

set. 

To«l.      ^«^"" 

Ilemarks. 

Ponndg. 

250 

1,250 

^^,500 

5.000 

7,500 

8.750 

10. 000 

10,500 

10,750 

11,000 

11,250 

11.500 

U.750 

12,000 

12.250 

12,500 

12,750 

13.000 

13.250 

13.500 

21,460 

Pound*. 
1,000 
5.000 
10,000 
20,000 
30.000 
35,000 
40.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
4a  000 
40.000 
50.000 
51.000 
52.000 
53,000 
54,000 
85,840 

Inch. 

0. 

.000100 
.000300 
.000667 
.001000 
.  0OU67 
.001333 
.001400 
.001433 
.001500 
.001533 
.001567 

'  .001633 
.U01667 
.001700 
.002000 
.003200 
.006000 
.007067 
.008500 

Tnek. 
0. 
.000100 
.000200 
.000367 
.000333 
.000167 
.000166 
.000067 
.000033 
.000067 
.000033 
.000034 
.000066 
.000034 
.000033 
.000900 
.000600 
.002800 
.001067 
.001433 

Inth. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastio  limit. 

i 

1 ■ ' 

,...,., 1 

0. 

0. 

. 

! 

1 ^ 

! 

' 

-  ....  .  ...  ...I.....  ....... 

*  ■                               i 

1  .  . 

! 

1 

Tensile  strength. 

1 

Oeneral  summary, 

ToMile  atroigth  per  square  inch  of  original  section pounds. .    85, 840 

Klaatlo  limit  per  sauare  ineh  of  original  section do. . .    49, 000 

BUoDgation  per  incii  after  rupture inch  .^.      .  2167 

JSloDgation  per  inch  under  stfAin  at  elastic  limit do. .'.  .  001700 

Seduction  in  diameter  at  point  of  rupture do...        .144 

Reduction  in  area  after  rupCltre,  per  cent  of  original  section 44. 6 

Position  of  rupture 1".7  from  the  neck 

Character  of  broken  snrfaoQ silky 

lami^tkm  of  Inch  aections ".12.  ".36*,  ".17 
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Tube  No.  5. 
No.  4507. 


Marks,  JH.T  , 

Diameter,  ".604. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loada. 

Eloneatlon 
per  Tuch. 

Snccessive 

Permanent 
set. 

Sncceaaive 

permanent 

set. 

Bemarks. 

Total. 

Per  fiquare 
inch. 

elongation 
per  inch. 

* 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10, 750 

11,000 

U,250 

11,500 

11,750 

12,000 

12.250 

12.500 

12,750 

20,260  - 

PovryU. 
1,000 
5,000 
10,000 
-JO,  000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
81,040 

Inch. 
0. 

.000087 
.000J67 
.000600 
.000933 
.001067 
. 0OI267 
.001333 
. 0013G7 
.001400 
.001433 
. 001467 
.001633 
.007000 
.008667 
.010000 
.010667 

Inch. 
0. 

.000067 
.000200 
.000333 
.000333 
.000134 
.000200 
.000066 
.000034 
.000033 
.000033 
.000034 
.000166 
.005367 
.001667 
.001333 
.000667 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
EUstio  limit. 

0. 

V 

0. 



1 

1 

t 

i 

1.... 

i 

; 

Tensile  strength. 

Q^nei'al  summary. 


Tensile  strength  per  square  inch  of  oricinal  section poands. 

Elastic  limit  per  sanare  inch  of  original  section. do. . 

Elongation  per  incn  after  rupture inch. 

Elongation  per  inch  under  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture do. . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 2".2  flrom  neck 

Character  of  broken  surface .' silkv 

Elongation  of  inch  sections ".16,  ".43%  ".15 


81,040 

40.000 

.2467 

.001467 

.184 

54.6 
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Tube  Fo.  9. 

IiFa4606. 

Marks,  i%i 

Diameter,  '^664. 

Sectional  arel^  .25  square  inclL 

Ghaaged  lengtn,  3^^ 


ApplMV-..      1 

permoh. 

8W0061BiV8' 

flknntioa 
per  moll.  4 

F«muyi«Bt 

Ml. 

Saooeaahre 
pemuBCBt 

BflniArki. 

Totid. 

PcTMiure 
fauui. 

RvmndM. 

250 
1,260 
2.500 

5.000 
7,500 
8,750 
10.000 
10,500 
10^750 
11.000 
U,250 
11,500 
1^760 
12,000 
12,260 
12.500 
21,020 

P(Mnub. 
LOOO 
6,000 
10,000 
20,600 
30,000 
36,000 
40,000 
42,000 
48,000 
44.000 
45,000 
40,000 
47,000 
48,000 
48|000 
50,000 
80^480 

• 

0. 

.000100 
.000800 

.000883 

.000807 
.001183 
.001888 
.001400 
.001438 
.001500 
.001587 
.001700 
.001800 
.003300 
.002807 
.004287 

0. 

.000180 
.000200 
.000838 
.000884 
.000188 
.000200 
.000007 
.000083 
.000087 
.000087 
.000188 
.000200 
.000400 
.000087 
.001300 

0. 
0. 

Inch, 
0. 

Initial  load. 

EImUo  limit. 
Touile  atrength. 

0. 

.000033 

.000083 

.......j^... 

O0mKral  mumnary. 

„     .  >hofari«in«l  •eotkm ponads..    88^480 

BaatleltaiiperaqiiAniBeliofMiginArMctknL do...    45.000 

BlongirtloB  p«{  Inoli  alter  rapture inch..      .2090 

SloBgatioii  par  inch  imder  strain  at  dastlo  limit do...  .001507 

jtodBCtian  In  diametar  at  point  of  raptnre do...       .144 

in  area  alter  rapture,  percent  of  original  section 44.8 

o(f  rupture V*  ftom  neck 

of  broken  sorllMse sllkr 

of  Ineh  aeodona "J8,'U0,  *'M^ 

H.  Ex.  161 3 
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7-il^ch  b.  l.  sieqe  howitzers. 
Jaokkt  No.  1. 


lira  4413. 

JnairKS^  BTfi  * 

Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  3". 


/  ....  .1 

Applied  loftdB. 

Eloneation 
^r  mch. 

Saccessive 

elongation 

per  inch. 

Permanent 
set. 

• 

Sacceaaive 

permanent 

set. 

HemarkB. 

Total. 

PerBquore 
iniili. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,260 

11,500 

11,750 

12.000 

22,190 

Poundt, 
1,000 
5,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
88,760   ' 

Inch. 
0, 

.000183 
.000438 
.000600 
.001100 
.001267 
.001467 
.001500 
.001567 
.002533 
.004167 
.006333 
.007883 
.000000 

0. 
.000133 
.000300 
.000867 
.000300 
.000167 
.000200 
.U00033 
.000067 
.000066 
.001634 
.002166 
.001500 
.  001167 

IfiCh. 

0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit 
Tensile  strength. 

0. 

0. 

*"*•***•***' 

.. 

General  aummary. 

Tensili^Btreagtb  per  square  inch  of  oriffinal  section pounds..    88,760 

Elastic  limit  persoaare  inch  of  origlnaTsection do...    43,000 

Elongation  per  inco  after  ruptare inch ..      .  2300 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001567 

Kednction  in  diameter  at  point  of  rupture .do...        .184 

Keduction  in  area  after  rupture,  per  cent  of  original  section 54. 6 

Position  of  rupture 1"  from  the  neck 

Character  of  broken  surface silky 

^ongatlon  of  inch  s^Uons ,....,..., ".09/M7,  ".43* 
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NaidlO. 


MarkB,  i"  ..i 

XHameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Elonntton 
permctar. 

SnocesaiTe 

elon/ratlon 

per  inch. 

Pennaneiit 
•et. 

Snooeesive 

pennanent 

set. 

toUL 

inon. 

250 

1.250 

2,500 

5,000 

7,500 

10.000 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13.000 

13,250 

13,500 

13k  750 

24,110 

Poufuto. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
48,000 
47,000 
48.000 
40.000 
50,000 
51,000 
68.000 
53,000 
54.000 
55,000 
08,440 

Ineh. 
0. 

.000133 
.000333 
.000087 
.001000 
.001333 
.001800 
.001633 
.001097 
.001700 
.001787 
t 001033 
.002133 
.003400 
.008200 
.003033 

Inch. 
0. 

.000133 
.000200 
.000834 
.000333 
.000333 
.000287 
.000033 
.000034' 
.000033 
.000007 
.000188 
.000200 
.000387 
.000800 
.000733 

Ineh. 
0. 
0. 

Ineh. 
0. 

Initial  kMd. 

Elastic  limit. 
Tensile  streneth. 

0. 
.00^033 

.000033 

' 

« 

t 

Generqi  Bummartf. 

Tensfle  strengtli  per  aqnsre  inoh  of  orieinal  section .pounds. .    06, 440 

JElastie  limit  per  SQ  uare  inch  of  original  section do 50, 000 

Bbogation  per  inoA  after  mptnre :.."...:.: inch..      .2067 

BoDgatioB  per  inch  onder  svain  at  elastic  limit do. ..  ^  001767 

Bsdoctloa  in  dinmeter  at  point  of  mptnre do . . .        .114 

Badoctlon  in  area  alter  rapture,  per  cent  of  original  section ,.... —       30.4 

PoeitloD  of  raptors l".23TrDm  neck 

Chatncter  of  broken  anrface granular;  dull  silkv  center 

SoBgatfanof  Inch  seetioos ^ , ".23*.  ".26*,  M3 
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Jacket  Ko.6. 
iro.4403. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Successive 

elongation 

perlncfa. 

Permanent 
set. 

Saooessive 

permanent 

set. 

'BemarkB. 

Total. 

Per  square 
Inon. 

Pounds. 

250 

1,260  , 

2,600 

5,000 

7,500 

10,000 

11,500 

11,760 

12,000 

12,250 

12,500 

12,750 

13,000 

13,260 

13,500 

28,210 

Pounds. 
1,000 
6,000 
10.000 
20,000 
80,000 
40,000 
46,000 

.  47,000 
48,000 
49,000 
60,000 
61,000 
62,000 
63,000 
64,000 
92,840 

Ifkdi. 

0. 

.000100 
.000267 
.000600 
.000033 
.001267 

/. 001500 
.001533 
.001567 
.001638 
.002238 
.002707 
.004388 
.007000 
.006600 

Inch. 
0. 
.000100 
.000167 
.000333 
. 0003^3 
.000384 
.000233 
.000033 
.000034 
.000066 
.000600 
.000534 
.001566 
.002667 
.001600 

Inch. 
0. 
0. 

Inch. 
0. 

TnUlAl  load. 

Elastic  limit. 
Tensile  strength. 

0.^ 
0. 

■' 

General  aummartf. 

Tensile  strength  i»er  sqnare  inch  oT  original  section pounds. .    92, 840 

Elastic  limit  per  sooare  Inc])  of  original  section do 40, 000 

Elongation  per  inch  after  rupture inch. .      .  2167 

Elonge^ion  per  inch  under  strain  at  elastic  limit do...  .001633 

Kednction  in  diameter  at  point  of  rupture do . ;: .       .164 

Keduction  in  are*  after  rupture,  per  cent  of  original  section 49.7 

Position  of  rupture ".96  from  neck 

Character  of  hrohen  surface ailky 

Elongation  of  inch  aectiona ".37%  ".17, '\U 


*  .^v. 
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Jacket  No.  8. 
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TSTo.  4415. 
Marks,  i^J 

Diameter,  "J5M. 

Sectional  area,  J25  square  inch. 

Ganged  length,  3". 


AppUed  kMda. 

peruioh. 

SnoMMiTe 
perlnoh. 

Penninent 
set. 

SaooaMiTtt 
pennaiMiii 

Mt. 

BenarkB. 

Tot^ 

PersqiLne 
incn. 

PwmdM. 
250 

1,250 
2,600 
6,000 
7.500 
10.000 
U.500 
U,750 
12,000 
12.250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
16.250 
24,970 

PiMMMb. 

1,000 
5,000 
10,000 
20,000 
30,000 
^OOQ 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53.000 
64,000 
65,000 
60,000 
^,000 
-68,000 
-50,000 
60.000 
61,000 
90,880 

0. 

.000067 
.000967 

.000600 
.000983 
.001267 
.001407 
.001500 
.001667 

.oouno 

.001633 
.001667 
.001700 
.001783 
.001707 
.001838 
.001900 
.002067 
.002688 
-.008367 
.005267 
.006007 

0. 
.000067 

.000200 
.000333 
.000333 
.000384 
.000200 
.000033 
.000067 
.000038 
.000033 
.000084 
.000033 
.000083 
.000084 
.000066 
.000007 
.000107 
.000506 
.000734 
.001900 
.000700 

Inch. 
0. 
0. 

Inch. 
0.      ^ 

Initlalloid. 
ElMtk  limit. 

• 

Tensile  strength. 

0. 
0. 

• 

""*' 

Oen^al  summary. 

Tensile  strengtli  per  sqiure  inch  of  origin^  aeotion ^ ponnds..    90,880 

£lMtie  Umit  per  square  inch  of  originArsection do...    60,000 

Hkongaiikm  per  Inon  after  rapture inch . .      .  1867 

Xion^atioa  per  iaeh  under  sorain  at  elaatio  limit do. . .  .  001900 

liednetion  in  diameter  at  pointof  mptore do. ..       .  134 

£ednotioo  la  area  after  mptore,  per  cent  of  original  section 4L  9 

Positioa  of  mptore ".  75  firam  the  neck 

Cliaracter  of  broken  soriiftce sQky.OOper  cent;  granolar,  10  per  cent 

£]oBgatlonafiiiebaectiona ".32\".13,".U 
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7-inch  b.  l.  siege  howitzebs. 

Jacket  Ko.  9. 
No.  4414. 


Marks,  ^?;S 

Diameter,  ".564. 

Sectional  area,  .25  square  incli* 

Ganged  length,  3". 


Applied  loada. 

ElosiffBtlofn 
permch. 

SuooeMive 

eloneation 

perlnch. 

Permanent 
set. 

Sacoeesiye 

pennanent 

set. 

Bemarka. 

* 

TotoL 

PerMoare 

Poundt, 
260 
1,260 
2.600 
6.000 
7.500 
10.000 
11.600 
11.750 
12.000 
12,250 
12.500 
12,750 
13,000 
13,260 
13,600 
13.750 
14.000 
14,260 
14,600 
14,750 
15,000 
15,250 
15,500 
16.760 
16.000 
26.440 

Pottndt. 
1,000 
5.000 
10.000 
20.000 
80,000 
40.000 
46,000 

.  47,000 
48,000 
49,000 
60,000 
61,000 
62.000 
53.000 
64,000 
66,000 
66,000 
57,000 
58,000 
60,000 
60.000 
61,000 
62,000 
63,000 
64,000 

101,760 

Inch. 
0. 
.000067 
.000267 
.000600 
.000967 
.001300 
.001500 
.001633 
.001667 
.001600 
.001633 
.001700 
.001783 
.001767 
.001800 
.001833 
.001900 
.001988 
.001967 
.002083 
.002238 
.003667 
.006000 
.005667 
.006700 

Jneh. 
0. 
.000067 
.000200 
.000333 
.000367 
.000333 
.000200 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.000066 
.000200 
.001434 
.001333 
.000667 
.001033 

Jneh. 
0. 

Jneh. 
0. 

Tnitlalload. 

Riaatio  limit 
Tenaile  strmi^. 

' 

0. 
0. 

« 

General  summary. 

Tensile  strength  per  aqnare  ineh  of  original  aeotion poimAa..  101, « 

Elastlo  limit  per  square  inch  of  original  section do...    60,000 

Elongation  per  inch  after  rupture inch..      .1200 

Elongation  per  inch  nnder  strain  at  elastic  limit do ...  .  002038 

Bedaction  in  diameter  at  point  of  rapture do...       .044 

Bedaotion  in  area  after  rapture,  per  oent  of  original  section 15. 0 

Foaition  of  raptare ".70  from  the  neck 

Character  of  broken  surface granular,  an  irregularly  shaped  silky  spot  near  oiroumferenoe 

Elongation  of  inch  sections .."aO^"J2,".14* 


n 


f^K 
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7-niCH  E  L.  STEEL  SIEGE  HOWITZEES.    * 
Specific  Gravity  and  Hardness  of  Tubes  and  Jackets. 

[Ko  tension  tests  of  thes^pecimens.] 


Num- 
ber of 
how- 
itzer. 

ICsrkB. 

Spedflo 
grsvity. 

Hsrdness. 

1 
3 
5 
9 
1 
5 
6 
0 

7H|T    BR,  K 
7H,T    BS,M 
7HcT    Bfi,H 
7H,T    BS,H 
7HiJ    BBtH 
7HsJ    BB,H 
7B«J    BB,H 
7H,J    BR,K 

7.8526 

7.8492 

7.8476 

7.8465 

7.8468 

7.8486^ 

7.8513 

7.8437 

15.83 
17.17 
15.13 
17.02 
18.68 
24.26 
18.48 
18.88 

TABULATION  OF  SPECIMENS  FROM  7-INCH  B.  L.  STEEL  SIEGE  HOW- 

ITZEBS. 

[Stems  3  inches  long,  .564  inch  dlametor.] 


No.  of 
test. 

Position  in  gnn. 

Locattion 
of  speci- 
mens. 

Elsstio 

limit  per 

squsre 

inch. 

Tensile 
strength 

per 

squsre 

inch. 

Elonga- 
tion. 

Con- 
traction 
of  area. 

Appearance  of  fracture. 

4504 
4507 
4506 

4413 
4410 

4408 

4415 

4414 

TnbeKo.3 — 
TabeNo.5 

Inside . . 

• . . do • . •  • 

PcwudM. 
40,000 
46,000 
45,000 
43,000 
50,000 

49,000 
56,000 

50,000 

PoundM. 
85.840 
81,040 
86,480 
88,760 
96,440 

92.840 
99,880 

101,760 

Peret. 
21.7 
24.7 
20.8 
23.0 
20.7 

21.7 
18.7 

12.0 

Per  91, 
44.6 
54.6 
44.6 
54.6 
36.4 

49.7 
41.0 

15.0 

Silky. 

iJo. 

Do. 

Do. 

Granular,  dull   silky 

ceutor. 
Silky. 

Silky,  90    iprsr    cent; 
granular,  10  per  cent. 

Tube  No.  9. . . . 

...do .... 

JscketNo.1.. 
do 

...do .... 

.  •  .do .  •  • 

JscketNo.6.. 
JsoketNo.8.. 

JaekelNo.0.. 

...do.... 
...do .... 

Ontside. 

y      \ 


8-INCH  STEEL  B.  L  RIFLES. 


3EECIHENS  FROM  TUBES  AND  JACEETS, 

AND 

SPECIFIC  GRAVITY  AND  HARDNESS  OP  STEEL  HOOPS. 


a 


•r-         i  ••T       " 
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Tube  No.  2. 

Ko.  4319. 
Marks    *%T  ^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch* 

Gauged  length,  3''. 


Apidied  UMda. 

Slonntian 
perlncli. 

SaeoeMiTe 
ekMurBtion 
permeh. 

Permanent 
set. 

SnooeeslTe 

penoanent 

set. 

R«mark«. 

• 

TotftL 

ParaduAre 

250 

1,250 

2,500 

6,000 

7,500 

8,750 

10,000 

10,600 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

23,580 

PtowMU. 
1,000 
6.000 
10,000 
20,000 
30,000 
36,000 
40.000 
42.000 
48,000 
44.000 
45,000 
40,000 
47,000 
48,000 
49,000 
04,120 

0. 

.000100 
.000267 
.000633 
:000967 
.001133 
.001307 
.001438 
.001467 
.001588 
.001667 
.001887 
.002400 
.003000 
.003633 

InOL 

.000100 
.000167 
.000166 
.000334 
.000166 
.000234 
.000066 
.000034 
.000066 
.000134 
.000200 
.000633 
.000600 
.000633 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  loed. 

ElMtio  limit 
Tensile  strength. 

"'V 

0. 

.000033 

.000033 

General  eummary. 


Tensile  strencith  per  aqnue  inch  of  oriflinaleeotion pounds 

Elastic  limit  per  sQiisze  inch  of  ori^OM  section do. 

dangation  per  inca  sfker  mptore inch 

Bongatlon  per  ineh  under  Burain  at  elastio  limit do. 

Bednetioii  in  diameter  at  point  of  rapture ..do. 

Sednetlon  in  aren after  raptare,  per  oent  of  original  section 36.4 

Fositioa  of  rnptore 1".23  from  the  neck 

Chnnetcroif  noken  sarfkoe ailky,  80  per  cent;  one  side  line  granular.  20  per  cent 

UnngaUfflii  of  inch  aectkma ".09,  ".21*,  "23* 


04.120 

44.000 

.1767 

.001583 

.114 
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8-IKGH   STEEL   B,   L.   RIFUSa 


Ko.  901. 


Marks,  b*&m 

Leiigth,  5'\ 

Diameter,  l'M28. 

Sectional  areiL  1  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

'  Compres- 
sion per 
incD. 

SnooeasiTe 

oompre»> 

slonper 

incli. 

Permanent 

set 

BncoesslTe 

set. 

BemarkB. 

TotaL 

Per  square 
incn. 

Poundt. 
1,000 
6,000 

10.000 

u»ooo 

20.000 
25,000 
80,000 
35,000 
40,000 
41.006 
42,006 
48,000 
44,000 
45.000 
46,000 
47.000 
48.000 
49.000 
50.000 
51.000 
52,000 
64.  OOP 
56.000 
68,000 
60.000 
62.000 
64,000 
66.000 
68,000 
70,000 
108,700 

Poundt, 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
86,000 
40,000 
41,000 
42,000 
48,000 
44,000 
46.000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
106,700 

Jneh. 
0. 

.000067 
.000200 
.000867 
.600600 
.000667 

.001000 
.001200 
.001267 
.001800 
.009888 
.001367 
.001400 
.001488 
.001600 
.002167 
.002538 
.003038 
.003700 
.004033 
.005667 
.007100 
.008367 
.010200 
,011867 
.018200 
.014300 
.015633 
.017567 

Inch. 
0. 

.000067 
.000183 
.000167 
.000138  • 
.000167 
.000166 
.000167 
.000200 
.000067 
.0(X)038 
.000008 
.000034 
.000083 
.000038 
.000167 
.000667 
.000366 
.000500 
.000667 
.000333 
.001634 
.OOK'S 
.001267 
.001838 
.001167 
.001833 
.001100 
.001638 
.001684 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elasiio  limit. 

• 
Ultimate  strengtli. 

.(NKMK{3 

t  000033 

.....i...... 

.000033 

0. 

Failed  by  triple  flexure. 
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Diameter,  ".664. 

Sectional  area,  .25  square  inclu 

Ganged  lengtti,  3". 


No.  4320. 


Applied  Io«d«. 

Elminitioii 
permoh. 

SucceMlTO 

eloneation 

I»erl]ieh. 

Parmaneiit 
wt. 

SncoesBlTe 
penuanent 

set. 

BamarkA. 

Totil 

Feriqiiare 
inoa. 

Pomdt. 

250 

1,250 

2,500 

5,000 

7,500 

8,760 

10,000 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12.250 

20,980 

POttlMb. 

1,000 
5,000 
10,000 
20,000 
30.000 
35,000 
40,000 
42.000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
83,920 

TndL 
Ol 

.000067 
.000233 
.000600 
.000933 
.001100 
.001267 
.001333 
.001367 
.001400 
.004067 
.006000 
.007333 
.008033 
.006667 

Inch. 

a 

.000067 
.000166 
.000367 
.000333 
.000167 
.000167 
.000060 
.000034 
.000033 
..003267 
.001333 
.001333 
.000700 
.000634 

Inch, 

a 

0. 

Inch. 
0. 

Tnitlalloiid. 

ElMtlo  limit. 
Tensile  strength. 

' 

0. 

X 

a 

•  •\. ••.•••.. 

, 

General  summary. 

Tenifle stnngtli  per  aqiiAre  inch  of  original  section pounds. .    83, 920 

Bwtie  Ifanit  per  sanars  inch  ot  original  section do.  .    44,  WK) 

gonfation  per  incn  after  mptare inch . .      .  2100 

BoDgttJon  per  inch  under  atrain  at  elastio  li  m  i  t ._, do ....  001 400 

Acdndjon  in  diameter  at  point  of  raptare T do. . .        .  164 

BedneUoB  in  area  after  rapture,  per  cent  of  original  section 49. 7 

^ition  of  rapture 1".  70  from  the  neck 

vbaractMof  hroken  snxfao^ silky 

wsstkm of  inch  aeotiona ".12,  ".39*.  ".f2 

Tube  No.  5. 


No.  893. 


^**^''^y  BT„M 
5". 


LeDgtl^, 

Diameter,  ".798. 

Seetional  area,  .50  square  inclL 

Gauged  length,  3". 


Applied  loada. 

Comprea- 

aionper 

inch. 

Successive 

comproa- 

aionper 

inch. 

Fennanent 
aet. 

SnooesaiY* 

permanent 

aet. 

Total. 

Peraqnare 
inch. 

Bemarka. 

P»mnds. 
500 

2,500 
5,000 
7,500 
10,000 
12.500 
15,000 
17,500 
20,000 
22,500 
23,000 
23,500 
24.000 
24,500 
25,000 
42,700 

Pounde. 
1,000 
5,000 

10.000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
*      45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
85,580 

JiMft. 

Ol 

.000100 
.000200 
.000800 

.000497 
.000600 
.000767 
.000907 
.001100 
.001288 
.001438 
.008400 
"■  .008400 
.004000 
.004783 

ilMft. 

a 

•000100 
.000100 
.000100 
.000167 
.000138 
.000167 
.000200 
.000133 
.000133 
.000200 
.000967 
.001000 
.000600 
.000788 

0. 

Inch. 

0. 

Tnitialload. 

Elaatielhnlt. 
Ultimate  strength.   . 

0. 

0. 

Failed  by  triple  flexure* 
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Tube  No.  6. 


Ko.  905. 


Mark8,J?j^'i 

Length,  5''. 
Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Oauged  length,  4''. 


Applied  loads* 

ConproB- 

Bionper 

incL 

Snoceesivv 

comprea* 

sionper 

ioch. 

Permanent 
set. 

• 

Successive 

permanent 

set. 

Bemarks. 

Total. 

PerMnare 
inon. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

107,800 

Poundt. 
1,000 
6,  poo 
10,000 
15,000 
20,000 
26,000 
80,000 
85.000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
52,000 
64,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
107,800 

Jneh. 
0. 

.000075 
.000200 
.000325 
.000475 
.000675 
.000700 
.000850 
.00^000 
.001075 
.001126 
.001150 
.001176 
.001200 
.001225 
.001275 
.001500 
.002550 
.003060 
.004260 
.005626 
.006050 
.006375 
.000700 
.010050 
.012600 
.014000 
.016676 
.017426 

Inch, 
0. 

.000075 
.    .000126 
.000125 
.000150 
.000100 
.000126 
.000150 
.000160 
.000075 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000225 
.001050 
.000600 
.001200 
.001375 
.001325 
.001425 
.001325 
.001250 
.001560 
.001500 
.001675 
.001760 

Inch. 
0. 

In€h. 
0. 

Initial  load. 

ElasUolimii. 
Ultimate  strengtli. 

"••"**•""<*• 

0. 
0. 
.000025 

0. 
".'666025' 

.001375 

.001350 

.007876 

.006000 

' 

.014676 

.007900 

Failed  by  triple  flexure. 
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Tube  No.  7. 


No.  4313. 


Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loadA. 

EloBcation 
per  moh. 

SoooeMiv« 
elongation 
per  inch. 

Permanent 

aet. 

SnoeestiTe 

permanent 

set. 

Bemarka. 

Total. 

FerMoare 
inch. 

PtflMMff. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

U.250 

11,500 

11,750 

12.000 

12,250 

12.500 

12,750 

13,000 

U.250 

13,500 

13,750 

22,920 

Pounds. 
1.000 
5.000 
10,000 
20,000 
30,000 
35.000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
43,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
91,680 

0. 

.000100 
.000207 
.000600 
.000033 
.001100 
.001300 
.001367 
.001400 
.001438  • 
.001407 
.001533 
.001567 
.001613 
.001700 
.001733 
.000667 
.010000 
.010800 
.011833 
.012600 

0. 

.000100 
.000167 
.000333 
.000333 
.000267 
.000200 
.000067 
.000083 
.000033 
.000084 
.000066 
.000034 
.000066 
.000067 
.000033 
.007034 
.000933 
.000200 
.001<$33 
.000767 

Inch, 
0. 
0. 

Inch. 
0. 

TniUalload. 

Elastic  limit 
Teniiile  strength. 

0. 

0. 

• 

Oeneral  summary, 

Traioile  strength  per  sqaare  inch  of  original  nection poantU..    91,680 

Bastic  limit  per  sanare  inch  of  originaTsection do...    50,000 

Elongation  per  inch  after  raptnre inch . .      .  2033 

dongatioo  per  inch  onder  strain  at  elastic  limit do...  .001733 

Reduction  in  diameter  at  point  of  mpture do...       .084 

BedncUon  in  area  after  rapture,  per  cent  of  original  section 27.6 

Position  of  mptnze l".9from  the  neck 

Character  of  broken  surface ailky,  40  per  cent;  granular,  60  per  cent 

Slhngatioii  of  inch  sectiona , « 'U7,  "^0%  *'M 
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8-INCH   8TEEL   B.   L.   BIFLES. 


Uo.  897. 

Marks,  |fj^2 

Length,  6'^         V 
Diameter,  l'^0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 

Ccanpies- 

sioii  per 

incn. 

Snocessire 
compres- 
sion per 
tncn. 

Pemument 
set. 

Sffceessive 

permanent 

set. 

BemaxlEs. 

Total. 

Per  square 
inoD. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
86,000 
36,800 
87,600 
38,400 
88,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
77,820 

Poundi. 
1,000 
5.000 
10,000 
'     15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
54,000 
55,000 
96,650 

IneK 
0. 

.000067 
.000233 
.000367 
.000533 
.000700 
.000638 
.000967 
.001133  . 
..001333 
.001367 
.001400 
.001438 
.007767 
.008100 
.008500 
.009000 
.009667 
.010383 
.011600 

Inch. 

0. 

.000067 
.000166 
.000134 
.000166 
.000167 

..000133 
.000134 
.000166 
.000200 
<    .000034 
.000033 
.000033- 
•006334 
.000333 
.000400 
.000500 
.000667 
.000666 
.000667 

Ineh, 
0. 

Ineh. 
0. 

Initial  load. 

Elastie  limit. 
TTlUmate  strenj^h. 

0. 

'""*"**""*"" 

•  «  •  «           •  •  • 

0. 

' 

, 

. 

Failed  by  triple  flexure. 
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^         J5To.  4314. 

Marks,  i^^i 

Diameter,  '^564. 

Sectional  area,  .25  square  ilich. 

Ganged  length,  3''. 


AppUed  looda. 

Elonntion 
per  mch. 

SaooeMire 

ekmestioii 

perlnch. 

Permaneot 
aet 

SncMMive 

pemwpent 

set. 

Bemarks. 

Totii. 

Pwioniire 
iach. 

Ptmnds. 
250 
1,250 

3,900 
S.000 

7,500 
8,750 
10,000 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
ft,  250 
21,800 

Pounds. 
1,000 
5,000 
10,000 
30,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44^000 
45,000 
48,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53.000 
54,000 
56,000 
58,000 
57,000 
87,680 

Iwsk. 
0. 

.000133 
.000333 
.000887 
.001000 
.001187 
.001333 
.001400 
.001438 
.001500 
.001533 
.001M7 
.001800 
.001833 
'    .001887 
.001700 
.001733 
.001800 
.018333 
.014200 
.014033 
.015833 
.018838 

Inek» 
0. 

.000133 
.000200 
.000334 
.000333 
.000187 
.000108 
.000087 
.000083 
.000087 
.000033 
.000034 
.000033 
.000033 
.000034 
.000083 
.000033 
.000067 
.011633 
.000867 
.000733 
.000900 
.001000 

IfuK. 
0. 
0. 

Inch. 
0. 

• 

Iniiuaioftd. 

ElMtic  limit. 
Tensile  Btrengtb. 

1 

: ::"" 

0. 

0. 

• 

1 

.  1 

1 

.••••.•••*.• 

General  eumfnary, 

Teoftile  strengtii  per  square  inob  of  original  section pounds. .    87, 660 

XUstie  limit  pa-  saoare  inch  of  original  section do. . .    52, 000 

Klongadon  per  inon  sftmr  roptnre inch . .      .  2233 

SlongAtion  per  inch  under  strain  at  elastic  limit do ....  OOIROO 

Seduction  in  diameter  at  point  of  rupture. do< . .       .  124 

Itodnctaon  in  area  alter  rupture,  per  cent  of  original  aection 39. 2 

Position  of  rapture 1  ".15  from  the  neck 

Charaeter  of  broken  surfiMe silky 

""  mof  inchsections ".27\  ".34',  "JA 

H.  Ex.  161 4 
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Tube  No.  8, 

No.  4282. 

Mark8,|?.T 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3".  ^ 


Applied  loada. 


Total. 


Poundt. 

260 

1,250 

2.500 

5,000 

7,600 

8,730 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,500 

13,750 

14,250 

14,750 

15,250 

V,750 

16,250 

24,810 


Persanaie 
incn. 


Poundt. 

1,000 

5,000 

10,000 

20,000 

30,000 

^^  35, 000 
40,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
57,000 
50,000 
61,000 
63,000 
66,000 
08,240 


Eloneation 
per  mdi. 


Jnek. 
0. 

.000067 
.000267 
.000600 
>000067 
.001133 
.001300 
.001400 
.001433 
.001467 
.001500 
.001533 
.001567 
.001600 
.0016:{3 
.001667 
.001700 
.001733 
.003500 
.005333 
.006400 
.007667 
.0088:0 
.010233 
.012000 
.013667 


SaccesBive 

eloneation 

jwrlnch. 


Inch. 
0. 

.000067 
.0002^0 
.000333 
.000367 
.000166 
.000167 
.000100 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000033 
.001767 
.001833 
.001067 
.001267 
.001166 
.001400 
.001767 
.001667 


Pernument 
•et. 


Inch. 


0. 
0. 


0. 


Successive 

permanent 

set. 


Inch. 


RemarkB 


Initial  load. 


./ 


Elastic  limit. 


Tensile  strength. 


General  summaiy. 

Tensile  strength  per  square  inch  of  original  section j. pounds. .    00, 240 

Elastic  limit  per  sauare  inch  of  original  section do. . .    52, 000 

Klungation  per  incn  after  rupture inch..      .1067 

Elongation  per  inch  under  strain  at  elastic  limit do . . .  .  001783 

lU^luction  in  diameU^r  at  point  of  rupture do...        .  il4 

Be^uction  in  area  after  rupture,  per  cent  of  original  section 30.4 

Position  of  rupture l'M5  from  the  neok 

Character  of  broken  surface ^ Ailky,  slightly  granular 

£loDgationof  inchseotions ''.25*,  "JH,  "M 
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/ 


Marks,  ISi 

Lengthy  5". 
Diameter,  ".798. 


Ho.  898. 


Diameter,  ".798. 

Sectional  «rea,  .50  square  inch. 

Ganged  length  3". 


Applied  loads. 

Compres- 
sion per 
incn. 

* 

SooceesiTo 

oorepres- 

sioniN*r 

inco. 

Permanent 
set. 

SnooessiTs 

permanent 

set. 

Remarks. 

Tot«l 

Per  square 
inck. 

Jpiomnds, 
500 

2,500 
5.000 
7,500 
10,000 
12,500 
15,000 
17,500 
20.000 
22,500 
23,000 
23.500 
24.000 
24,500 
25,000 
25,500 
26,000 
26.500 
27.000 
27.500 
28.000 
28,500 
20.000 
20.500 
30,000 
45.270 

Pounds. 
1.000 
5.000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
40,000 
45.000 
46.000 
47.000 
48,000 
48.000 
50,000 
51.000 
52.000- 
53,000 
54,000 
55,000 
56.000 
57,000 
58,000 
50,000 
60.000 
90,540 

Indi, 
0. 

.000067 
.000233 
.000400 
.000533 
.000700 
.000867 
.001000 
.001167 
.001833 
.001367 
.001433 
.001500 
.001583 
.001600 
.001667 
.NM6000 
.003667 
.004233 
.004700 
.005300 
.005600 
.006400 
.007000 
.007667 

IndL 

a 

.000067 
.000166 
.000167 
.000133 
.000167 
.000167 
.000132 
.000167 
.000166 
.000034 
.000066 
.000067 
.000033 
.000067 
.000067 
.001333 
.000667 
.000066 
.000407 
.000600 
.000500 
.000600 
.000600 
.000667 

IndL 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 
Ultimate  strength. 

0. 

. 

0. 

Failed  by  triple  flextnre. 
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8-IKCH. STEEL  B.    L.   RIFLES. 
No.  4281. 


Marks,  i§;i 

Diameter,  ''!564, 

SectioDal  area,  .25  square  inch. 

Oauged  length,  3". 


Applied  loads. 

Elonffation 
pfirmcb. 

SncoeMire 

eloogation 

per  inch. 

Pannanent 
set. 

SaooessiTo 

permanent 

set 

Bemarks. 

• 

Totel. 

PerMtiAre 
inon. 

Potm<f«. 
250 
1,250 
2,500 
5,000 
7,500 
8,760 
10,000 
10,500 
10,750 
11.000 
U,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,250 
13.500 
13,750 
14,000 
14.250 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
22,720 

PotNldf. 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 

-  40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
62,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 

.   80,880 

Inch, 
0. 

.000067 
.000233 
.000567 
.000900 
.001067 
.001267 
.001300 
.001333 
.001807 
.001400 
.001433 
.001467 
.001533 
.001567 
.001033 
.001667 
.001700 
.001733 
.001767 
.001800 
.014000 
.014067 
.015400 
.017500 
.010500 
.021500 
.024107 
.026600 

Inch. 

0. 

.000007 
.000166 
.000334 
.000333 
.000167 
.000200 
.000033 
.000033 

'.000034 
.0000.33 
.000033 
.000034 
.000066 
.000034 
.000066 
.000034 
.000033 
.000033 
.000034 
^000033 
.012200 
.000667 
.000783 
.002100 
.002000 
.002000 
.002667 
.002333 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

EUstio  limit. 
Tensile  strength. 

0. 

0. 

•••"••#••••• 

' 

•••«««•••••« 

«     •     * 

General  eumtnary. 

Tensile  strength  per  square  inch  of  original  section , pounds . .    90. 880 

Elastic  limit  per  sauare  inch  of  original  section ^o...    66^000 

Elongation  per  inch  after  rapture inbh..      .1933 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

Keducti<m  in  diameter  at  point  of  rupture do...       .IM 

Kednction  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Position  of  rupture 1".7  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections "^2;  ".33%  "J3 


1 

V 

r 
h 

V. 


8-INCH   STEEL   B.   L>  RIFLES, 
TUBB  No.  9. 
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No.  906. 


Marks,  b^^m 

Length,  5'^ 

Diameter,  1".128. 

Sectional  area,  1  square  inch. 

Ganged  length,  4k". 


Applied  ioi^. 

ComprM- 

sion  per 

Inon. 

SuccetslTe 

oonipres- 

sion  per 

inch. 

Pemuinent 
set. 

SnccesftiTe 
pennanent 

S«)t. 

Remarka. 

Total. 

PerMOAre 
Inch. 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 

'48.000 
40.000 
50.000 
52,000 
54,000 
56,000 
58.000 
60.000 
6:2,000 
64,000 
66,000 
68.000 
70.000 

105,600 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
2^000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000" 
52.000 
51,000 
56.000 
58,000 
60,000 
62,000   ' 
61,000 
66.U00 
68,000 
70.000 
105,600 

Inch. 
0. 
.000076 

.ooons 

.000275 
.00M25 
.000575 
.000725 
.000875 
.001050 
.001100 
.001125 
.001175 
.001200 
.001250 
.001325 
.001375 
.002625 
.003875 
.004675 
.005875 
.007250 
.008725 
.010150 
.011750 

.om5o 

.  0U5(K) 
.016125 

.omso 

.019175 

Jneh. 
0. 

.000076 
.000100 
.000100 
.000150 
.000150 
.000150 
.000150 
.000175 
.000050 
.000025 
.000050 

.<iono25 

.000050 
.000075 
.000050 
.0U1250 
.001250 
.000800 
.001200 
.OOi:i75 
.001475 
.001425 
.001600 
.OOUMJO 
.001750 
.001625 
.001625 
.001425 

Inch. 
0. 

0. 

Initial  load. 

Elaatic  limit. 
Ultimate  atrength. 

0. 

— 

.003000 

»003000 

.009550 

.006550 

.016625 

.007075 

Failed  by  triple  flexnre. 
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8-INCH   STEEL   B.  L.  RH^U 


Ies. 


^  Tube  No.  1L 

No.  4356. 

Marks,  |5;«5 

Diameter,  ".564/  • 

Sectional  area.  .25  square  inch. 
Gauged  length,  3". 


Applied  loada. 

Eloneation 
per  uiob. 

Saecessive 

Permflaent 
set. 

SncoesaiTe 

pemianent 

Bet. 

Total. 

Per  square 
inch. 

ekmgation 
perinch. 

250 

1,250 

2,500 

5,000 

7.500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12, 250 

12,500 

12,750 

22,270 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
89,080 

Inch. 
0. 

.OODIOO 
.000300 
.000633 
.000967 
.001133 
.001333 
.001400 
.001433 
.001533 
.001600 
.001633 
.004933 
.006767 
.007333 
. 008267 
.008933 

Inch. 
0. 

.000100 
.000200 
.000333 
.000334 
.000166 
.000200 
.000067 
.000033 
.000100 
.000067 
.000033 
.003300 
.  001834 
.000566 
.000934 
.000666 

Inch. 
0. 
0. 

Ineh. 
0. 

IniUal  load. 

Elaatio  limit. 
Tensile  strength. 

• 

» 

0. 

0. 

1 

" 

General  summary. 

Tensile  strength  per  square  inch  of  original  section .pounds. .    89. 080 

Elastic  limit  per  sauare  inch  of  original  section do...    46, (KM) 

Elongation  per  incn  after  rupture inch . .      .  16j0 

Elongation  per  inch  under  strain  at* elastic  limit do...  .001633 

Kednction  in  diameter  at  point  of  rupture do. . .        .  074 

Re«luotion  in  area  after  jrupture,  per  cent  of  original  section 24. 6 

Position  of  rupture ".95  i>om  the  nec.k. 

Character  of* broken  surface granular,  dull  serrated  8|>ot  at  the  circumference;  op^ied  cracks  in 

the  cylindrical  surface  of  stem  in  vicinity  of  rupture. 
Elongation  of  inch  sections ".10,  'M&,  ".23* 


<* 


8-INCH   STEEL   B.   L.   tllFLEd. 
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\ 


No.  4377. 


Marks,  |^;5 

Diameter,  ".566. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3'^ 


AppU«dlMids. 

Xlongfttion 
per  Inch. 

SacosMiTe 

elongation 

per  Inch. 

Fennanent 
set. 

Sacceasive 
permanent 

set. 

Remarks. 

TotaL 

Per  square 
Ineli. 

PoMndc 

^0 

1,290 

2,500 

5,000 

7.500 

8,750 

10,000 

10.500 

10,750 

11.000 

11,250 

11.500 

11,750 

12.000^ 

12,250 

12,500 

12,750 

21, 980 

Pownda. 
1,000 
5,060 

•  10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50,000 
51,000 
87.720 

0. 

.000100 
.000333 
.000067 
.001000 
.001167 
.001333 
.001400 
.601433 
.001467 
.001533 
.001600 
.006000 
.008300 
.009000 
.009933 
.010567 

Jndk. 
0. 

.000100 
.000233 
.000334 
.000333 
.000167 
.000166 
.000067 
.000083 
.000034 
.000066 
.000067 
.004400 
.002300 
.000700 
.000033 
.000634 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
*  Tensile  strength. 

0. 

.........k.. 

0. 

' 

L.-. ........ 

General  suminary. 

Tensile  strength  per  square  inch  of  oriffinal  section pounds . .    87, 720 

£laatie  limit  per  square  inch  of  original  section , do. . .    46,  OOO 

^ongation  per  inch  after  mptnre inch . .      .  1607 

JKloi^tien  per  inch  under  strain  at  elaatie  limit do...  .001000 

Reduction  in  diameter  at  point  of  mptnre do . . .        .  085 

BMlnction  In  area  after  rupture,  per  cent,  of  original  section 27. 6 

Position  of  rupture ! , ".4  from  the  neclc 

Character  of  broken  surface. .. .silky,  serrated,  50  i>er  cent;  granular,  50  per  cent;  openeti  a  crack  in 

the  stem  ".t  ftom  place  of  rupture. 
Elongation  4>f  inch  sections ".24%  'M4,  ".12 
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8-INCH   STEEL   B.    L.   BIFLES. 


Maxks,  |??,»5 

Length,  4".976. 
Diameter,  l'M29, 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


No.  914. 


Applied  loads. 

ConprM- 

sionper 

Inon. 

SucoMsire 
compres- 
nion  per 

iUfJD. 

Permanent 
set. 

Snooeaaire 

permanent 

aet. 

Remarks. 

Total. 

PerBquare 
incli. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000* 
46,000 
47,000 
48,000 
49,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
95,180 

PoundM, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
95,180 

IneK 
0. 
.000050 
.000175 
.000300 
.000425 
.000550 
.000725 
.000925 
.00U2S 
.001175 
.001200 
.001225 
.001275 
.002750. 
.007300 
.007925 
*   .006600 
.009200 
.009925 
.  011425 
.013076 
.014500 
.016100 
.018000 

Inch. 
0. 

.000050 
.m0125 
.000125 
.000125 
.000125 
.000175 
.000200 
.000200 
.000050 
.000025 
.000025 
.000050 
.001475 
.004550 
.000625 
.000675 
.000600 
.000725 
.001500 
.001650 
.001425 
.001600 
.001900 

Inch. 
0. 

Inch. 
0.      » 

Initial  load. 
Elastic  limit. 

• 

Ultimate  streng^. 
— ♦ 

....a....... 

.000050 

.000050 

.000050 

0. 

.008125 

.008075 

.015825 

.007700 

Failed  by  triple  flexure* 


I- 
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8-IKCH   STEEL   B.    L.   RIFLES. 
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Ko.926. 


Marks,  i^l^ 

Length,  5''. 

IMameter,  l'M28. 

Sectional  area,  1  square  inch* 

Gauged  length,  4'^ 


Applied  loads. 

Compm- 

sionper 

Incb. 

SooMMive 

GompreS' 

sioD  per 

inon. 

Pemuuient 
set. 

SaeoeMlve 

permeaent 

■et. 

Bemarlui. 

ToteL 

Persqnwe 
incti. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
-^000 
35.000 
40.000 
41,000 
48,000 
4S.00O 
44,000 
45.000 
46,000 
48,000 
50.000 
53,000 
54,000 
SA.000 
58,000 
60,000 
62.000 
04,000 
66,000 
68,000 
70,000 
02.100 

PoundM. 
1,000 
5,000 
10.000 
15.000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000^ 
02,100 

Inek. 
0. 
.000100 

.000250 
.000425 
.000000 
.000775 
.000960 
.001125 
.001300 
.001350 
.004875 
.006925 
.007425 
.007925 
.008675 
.010425 
.011875 
.013450 
.014950 
.016725 
.018800 
.020150 
.022275 
.024375 
.026750 
.028700 
.031150 

Jneh. 

0. 

.000100 
.000150 
.000175 
.000175 
.000175 
.000175 
.000175 
.000175 
.000050 
.003525 
.002060 
.000500 
.000500 
.000750 
.001750 
.001450 
.001575 
.001500 

'.001775 
.002075 
.001350 
.002125 
.002100 
.002375 
.001950 
.002450 

Inek. 
0. 

o'"*- 

Initial  load. 
Elastto  limit. 

• 

0. 

0. 

• 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.   L.   RIFLES. 


No.  4353. 

Marks,  i^;S. 

Diameter,  ''.564,' 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

• 

Elonntion 
per  inch. 

Snc^ssive 

eloDffation 

per  inch. 

Permanent 

set. 

SucoessiTe 

permanent 

set. 

Remarks. 

TotiU. 

Per  square 
inob. 

Poundt. 

250 

1,250 

2,500 

6,000 

7.500 

8,750 

10,000 

10,500 

]tt,7S0 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 
13.000 
13,250 
13,500 
13.750 
21,400 

Pottndff. 
1,000 
5,000 
10,000 
20,000 
30,000 
86,000 
40,000 
42,000 
43,000 
"44,000 
45,000 
46,000 
47,000 
48,000 
48,000 

50,000| 

51.000 
52,000 
53,000 
54,000 
56,000 
86,960 

Inch. 
0. 

.000100 
.000800 
.000633 
.000900 
.001100 
.001300 
.001333 
.001.167 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.012667 
.013667 
.014333 
.015267 
.016333 
.01?233 

Jneh. 
0. 

.000100 
.0002UO 
.000333 
.000267 
.000200 
.000200 
.000033 
.000034 
.000033 
.00<X»3 
.000067 
.000083 
.000034 
.000033 
.000033 
.011034 
.001000 
.«M)666 
.0009;»4 
.001066 
.000900 

0. 

Inch. 
0. 

Tnitial  load. 

Elasticlimit. 
LoadfeU. 

Tensile  strength. 

• 

- 

# 

Gmeral  summary. 

Tensile  strenffth  per  square  inch  of  original  section ^ pounds . .    85, 900 

Elastic  limit  per  saoare  inch  of  original  aectioii do...    50,000 

Elongation  per  incn  after  mpture inc h . .      .  2533 

Elongation  per  inch  under  strain  at  elastic  limit do..  . 001633 

Keduction  in  diameter  at  point  of  rupture do..       .  154 

Keduction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Position  of  rupture v- ^"-^  from  the  neck 

C  baracter  of  broken  surface ^^\y. 

Elongation  of  inch  sections v "JS,  ".80*,  "JSl 


8-INCH   STEEL   B.   L.   BIFLES. 
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No.  4354. 

Marks,  i^;  J 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 


ToteL 


1.290 

2,500 

S,000 

7.600 

8,750 

10,000 

10,500 

10,750 

11.000 

11.250 

U,500 

11,750 

12.000 

12,250 

12,500 

12.750 

13,000 

13,250 

13,500 

22,300 


PerMUAre 
iiftcii. 


1,000 
6,000 
10.000 
20,000 
80,000 
35.000 
40.000 
42,000 
43.000 
44.000 
45,00a 
40,000 
47.000 
48,000 
48,000 
50,000 
51,000 
52,000 
53,000 
64.000 
80,440 


Eloii|r«UoD 
per inch. 


Ineh. 
0. 

.000100 
.000800 
.000033 
.000007 
.001100 
.001300 
.001307 
.OOUOO 
.001407 
.001500 
.001507 
.001800 
.001887 
.001700 
.008000 
.009000 
.010333 
.011333 
.011933 


Snocenive 

eloonttioii 

permch. 


0. 

.000100 
.000200 

.000333 
.000334 
.000133 
.000200 
.000007 
.000033 
.000087 
.000033 
.000087 
.000033 
.000067 
.000033 
.004300 
.003000 
.000733 
.001000 
.000800 


Pennanent 
Bet. 


0. 
0. 


Ineh, 


0. 

'o.* 


Siicoesslve 

ponnftnent 

set. 


0. 


Ineh. 


Remarkfl. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 


General  summary. 

Tensile  atrength  per  square  inch  of  oriffinal  section... pounds..  89,440 

Ssstic  limit  per  soiiare  incli  of  originsa  section . .« do ...  40, 000 

Elmgation  per  inch  after  m ptnre incli . .    .  2000 

Eknigation  per  inch  nndt>r  strain  at  elastic  limit do ... .  001700 

Keductioii  in  diameter  at  point  of  rupture ^ . . .      .144 

Reduction  in  area  after  rupture, per  cent  of  original  section 44.6 

Position  of  rapture * • ".55  from  the  neck 

Cbancter  of  broken  surface '^^^T 

noagatian  of  inch  secttona ".38*.  ".12,  'M2 


oo 


8-INCH   SX£^L    B.    L.   RIFLES. 

No.  4375. 


Marks,  Si^;5 

Diameter,  ''.566. 

Sectional  area,  .25  sqnare  inch. 

Changed  length,  3'^ 


Applied  loads. 

Eloneation 
permch. 

Snccesiiive 

eloneation 

perlnch. 

Permanent 
set. 

Snrceiisive 

penpanent 

set.     ^ 

Remarka. 

Totol. 

Per  square 
incn. 

Pounds, 

250 

1,250 

2,500 

5,000 

7.500 

8,760 

10,000 

10,500 

10, 7M) 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

*   22,640 

Faund9, 
•     1,000 
5,0U0 
>    10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
46,000 
46^000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
53,000 
90,560 

Ifuh. 
0. 

.000100 
.000300 
.000638 
.000933 
.001067 
.001300 
.OOi:^ 
.001400 
.001438 
.001500 
.001567 
.001600 
.001683 
.003333 
.005333 
.006667 
,007633 
.006367 

Inch. 
0 

.000100 
.000200 
.000833 
.000300 
.000134 
.000233 
.000067 
.000038 

.oooass 

.000067 
.000067 
.000033 
.000033 
.001700 
.002000 
.001334 
.000966 
.000734 

Inch. 
0. 

0.      . 

Inch, 
0. 

Initial  load. 

'Elastie  limit. 
Tensile  strength. 

0. 

0. 

1 

1                 *   ■ 

• 

• 

General  tummarif. 

Tensile  strenfj^h  per  square  inch  of  orisinal  section pounds. .  90, 560 

Elastic  limit  per  souare  inch  of  originafsection do. . .  40, 000 

Elongation  per  incn  after  rupture inch . .  0. 1600 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  001683 

Beduction  in  diameter  at  point  of  rupture do. . .      .  075 

fieductidVin  area  after  rupture,  per  cent  of  original  aeclion 24.6 

Position  of  rupture , 1".  5  firom  the  neek 

Character  of  broken  surface '. silky,  oblique,  50  per  cent;  granular,  50  per  cent 

Elangatlonof  inch  aectlona .....".li,  ".^,  "J2 


8-INCH   8T££I«  a   L.   BIJ'LES. 
^o.  4376. 
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Diameter,  ^'.564. 
.Sectioiud  area,  .25  square  inch. 
Ganged  length,  3". 


ApfpbedkMds. 

S3oii|ration 
per  Inch. 

SaooeasiTe 

eUm^ion 

per  inch. 

Permasent 
set. 

SncoeMive 

permanent 

set 

Semarka. 

TotaL 

PerMnare 
men. 

Pounds. 

250 

1.250 

2.500 

'    5,000 

7.500 

8.750 

10.000 

10,500 

10,750 

11,000 

11,250 

11.500 

11^790 

12,000 

12,250 

12.500 

12,750 

13,000 

21.580 

Pounds. 
1,000 
5,000 
IP,  000 
20.000 
30,000 
35,000 
40,000 
42.000 
43.000 
44,000 
45.000 
48.000 
47JI00 
48,000 
49,000 
50.000 
51,000 
52.000 
88,380 

fIndL 

0. 
.000133 
.000300 
.000883 
.000987 
.001187 
.001300 
.001387 
.001433 
.001500 
.001533 
.001587 
.001833 
.000867 
.010687 
.011333 
.012000 
.013000 

• 

Inch. 
0. 

.000133 
.000187 
.000333 
.000334 
.000200 
.0U0138 
.000087 
.000088 
.000087 
.000033 
.000034 
.000008 
.008034 
.000900 
.000788 
.000887 
.001000 

Indi. 
0. 
0. 

IfUk. 
0. 

Initial  load. 

ElaaUc  limit. 
Tensile  strength. 

; 

0. 
0. 



1 
1 ,. 

...  ...  ..,. 

! 

1 

1 

:;:::::':rr  :::::::: 

1 

.*• 

General  $ummary, 

Teoaile  strength  per  square  inch  of  original  section pounds..    88,380 

Kastie  limit  per  sauare  inch  of  originar  section do...    47.000 

BflBgatioa  perincn  alter mptuxa inch..      .2067 

JElongatioD  per  inch  ander strain  at elaatie  limit do...  .001633 

Sedoetaon  in  diameter  at  point  of  mptore do...        .104 

Bedoction  in  area  after  mptore,  per  cent,  of  original  section 33.5 

Position  of  rapture .". - 1"  from  the  neck 

Character  of  brokeir«urfaoe silky  oblique 

KhiBgatlon  of  inch  aectiona «.14,  ".20,  ".28* 
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8-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  !?• 


No.  915. 

Length,  6'*.009. 

Diameter,  I'MOS. 

Sectional  area,  .955.8qaare  inch. 

Gauged  length,*  4''. 


Applied  loads. 

Comprea- 

alon  per 

inch. 

Saooessive 

coropres* 

aiou  per 

incn. 

Permanent 
aet. 

Sncceaaive 

permanent 

aet. 

Bemarka. 

Total. 

Fersauare 
inoli. 

Pounds. 
790 
3,950 
7,900 
11,850 
15,800 
19,750 
23,700 
27,660 
31,600 
32,.300 
33,180 
33,970 
34.760 
35,550 
36,340 
87,130 
37,920 
38.710 
.39,500 
40,290 
41.060 
41,870 
42,660 
48,45Q 
44,240 
45,030 
45,820 
46,610 
47,400 
48,980 
50,560 
52, 140 
53,720 
55,300 
90,400 

Pounds. 
830 
4,140 
8,270 
12,410 
16,540 
20,680 
^,820 
28,950 
33,088 
33,920 
34,740 
35,570 
36,400 
37,220 
38,050 
38,880 
89.710 
40,930 
41.360 
42,100 
43,020 
43,840 
44,670 
45.500 
46,330 
47,150 
47,980 
48,810 
49,630 
51,290 
52,940 
54,600 
56,230 
57,910 
94,660 

Inch. 
0. 

.000050 
.000175 
.000275 
.000375 
.000600 
.000750 
.000850 
.001025 
.001050 
.001075 
.001100 
.001125 
.001125 
.001200 
.001225 
.001250 
.001300 
.001825 
.001875 
.001400 
.001450 
.001500 
.001550 
.001625 
.002175 
.004000 
.004625 
.005175 
.006875 
.007425 
.008750 
.009950 
.011300 

Inch, 

0. 

.000050 
.000125 
.000100 
.000100 
.000225 
.000150 
.000100 
.000175 
.000025 
.000025 
.000025 
.000025 

0. 
.000075 
.000025 
.000025 
.000050« 
.000025 
.000050 
.000025 
.000050 
.000050 
.000050 
.000075 
.000550 
.001825 
.000625 
.000550 
.001200 
.001050 
.001325 
.001200 
.001350 

Ifieh. 
0. 

Inch. 
0. 

Initial  load. 

• 

SlaaUo  limit. 
Ultimate  atrengtli. 

•  ds •••  ••••-• 

.000100 

.000100 

.000075 

-.000025 

.000075 

0. 

.003375 

.003300 

.009000 

.005625 

Failed  by  double  flexure* 


8*INCH   8TEEL   B>  L.    BIFLEB. 
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No.  4361. 

Diameter,  '^564. 

Sectional  area,  ^  square  ineh/ 

Gauged  length,  ^". 


AppUed  loftdB. 

Skmntloo 
pflrmoh. 

StusceMlTe 

elonntlon 

per  Inch. 

Pomumont 
set. 

SnocBMive 

pormaneiit 

Bet. 

Benuu-ka. 

ToUL 

Pcraqoare 
inch. 

PovmdM. 

250 

1,250 

2,500 

5,000 

7,500 

fl.7S0 

10.000 

10,250 

10.500 

10,750 

11,000 

U,250 

11,500 

11.750 

12.000 

12,250 

12.5U0 

12.750 

13.000 

13,250 

13.500 

23,500 

P0undM, 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
4S,000 
49,000 
50,000 
51,000 
53.000 
53.000 
54,000 

Inch. 
0. 

.000133 
.000300 

.000633 
.001000 
.001200 
.001307 
.001433 
•.001467 
.001500 
.001583 
.001567 
.001000 
.001633 
.001667 
.001733 
.001033 
.004207 
.006333 
.006000 
.007000 

JneA. 
0. 

.000133 
.000167 

Inch. 
0. 
0. 

Inek. 
0. 

Initial  load. 

.000333 
.000307 
.000200 

••*••■••»• 

a 

.000167 
.000066 
.000034 

.000033 
.  WMIOoo 
.000034 
.000033 
.000033 
.000034 
.000066 
.000200 
.002334 
.001066 
.000667 
.001000 

0. 

.«••••••••«•  ^--       

Elastic  limit. 

• 

Tensile  ati«ngth. 

• 

94.240 

General  $ummary, 

T^aiaile  atzvogih  per  sqoare  inch  of  original  section pounds . .    04, 240 

Baatic  limit  per  sonare  inch  of  oiiginal  section do. . .    40, 000 

EloagBtioD  per  ino  n  after  rupture inch . .      .  1733 

Elongation  per  inch  under  strain  at  elastic  limit , do...  .001733 

Sedoetion  mdiameter  at  point  of  rupture do. . .       .104 

^Bedaction  in  area  after  rupture,  per  cent  of  original  section 33. 5 

^Poaitiom  of  rupture l".5fh>ni  then«ck 

Character  of  broken  surface granular;  silky  oblique  at  one  side 

oflnohwctiona ".12/'.80*,  ".lo 


64 


8-INCH   STE^L   B.   L.  JtlFLES. 


No.  4373. 

,  Marks,  J?y5 
Diameter,  ".665. 
Sectional  area,  .25  square  inclu 
Gauged  length,  3". 


Applied  loadjB. 

EIonKadon 
per  inch. 

SaoceMive 

elongation 

per  Inch. 

Permanent 
set. 

Sacceeaire 

permanent 

set. 

Remarks. 

Total. 

Per  square 
inch. 

Pounds. 

250 

,   1,250 

2,500 

5,000 

7,500 

8,750 

10.000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

22,590 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
00,360 

Inch. 
0. 
.000100 
.000300 
.000667 
.001033 
.001200 
.001333 
.001400 
.001467 
.001500 
.001533 
.005600 
.006067 
.006833 
. 007633 
.008500 

Inch. 
0. 

.000100 
.000200 
.000367 
.000366 
.000167 
.000133 
.000067 
.000067 
.000033 
.000033 
.004067 
.  000167 
.000766 
.000800 
.000867 

Inch. 
0. 
0. 

Indi. 
0. 

Initial  load. 

0. 

0. 

^ 

Elastic  limit. 

"* 

« 

Tensile  strength. 

• 

Genial  summary. 

Tensile  strongth  per  square  inch  of  original  section ^ pounds. .     90, 360 

Elastic  limit  per  sanare  inch  of  original  section do . . .    45,000 

Elongation  per  inch  after  rupture » inch. .      .  1967 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  0<H533 

Seduction  in  diameter  at  point  of  rapture do. . .        .134 

Beduction  in  area  after  rupture,  percent,  of  original  section 41.9 

Position'of  rupture 1"  from  the  neok 

Character  of  broken  surface  '. silky 

Elongation  of  inch  BOoUons ".28*/M9,  ".U 

« 


8-INCH   STEEL   B.   L.   RIFLES. 


65 


No.  916. 

Marks,  %\^^ 

Length,  5''. 

Diameter,  1".105. 

Sectional  area,  .959  square  inch. 

Gauged  length,  4''. 


ApplMloAdfl. 

ComprM- 
sioiip«r 

illOD. 

Snoc«MiTe 

oompres* 

don  per 

incn. 

Pemument 

Mt 

SocoeMiTO. 

permanent 

set. 

Bemarka. 

TotaL 

Persqiiare 

iBOA. 

P9und§. 
950 
4,795 
9,590 
14.385 
19,180 
28.976 
28.770 
33,565 
38,360 
39,319 
40,278 
41, 2n 
42.196 
43,155 
44.114 
45,073 
46.032 
4«.901 
47.960  > 
49,866 
51,786 
53.704 
56.623 
07,540 
5^458 
61.876 
63^294 
65,212 
67.130 
88,420 

Pounda. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43.0U0 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
92,200 

Inch. 
0. 

.000100 
.000250 
.000400 
.000660 
.000700 
.000850 
.001000 
.001200 
.001250 
.001300 
.001325 
.001850 
.001760 
.003450 
.004250 
.005000 
.005550 
.006400 
.007750 
.000175 
.010500 
.012000 
.013375 
.014950 
.016500 
.018500 
.020025 
.021725 

Ineh. 
0. 

.000100 
.000160 
.000150 
.000150 
.000150 
.000150 
.000150 
.000200 
.000050 
.000050 
.000025 
.000025 
.000400 
.001700 
.000800 
.000750 
.000550 
.000850 
.001350 
.001425 
.001325 
.001500 
.001375 
.001575 
.001550 
.002000 
.001525 
.001700 

Inch.- 

0. 

Inch. 
0. 

Initial  load. 
Elaaiio  limit 

Ultimate  strength. 

.000025 

.000025 

0. 

—.000025 

■ 

.004500 

.004500 

.011100 

.006000 

« 

.019000 

.007900 

Failed  by  triple  flexure. 
H.  Ex.  161 5 
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8-INCH   STEEL   B.   L.   BIFLES. 


No.  4359. 
Marks,  i^;S 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gaugwi  length,  3".  ^ 


Applied  loads. 

Ek)Deation 
per  moh. 

Sacceaaive 

elongation 

perinoh. 

Permanent 
aet. 

Sucoeaaive 

permanent 

aet. 

'RemKTks. 

Total. 

Per  square 
incn. 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15.000 

22,690 

Pounds. 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000^ 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
90,760 

0. 

.000100 
.000300 
.000633 
.001000 
.001167 
.001867 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001667 
.001700 
.001733 
.001800 
.001867 
.001900 
.014000 
.014500 
.015338 
.016333 
.017500 

Inch. 

0. 
.000100 
.000200 
.000333 
.000367 
.000167 
.000200 
.000033 
.000033 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 

0. 
.000033 
.000033 
.000067 
.000067 
.000033 
.012100 
.000500 
.000833 
.001000 
.001167 

0. 

Inch. 
0. 

Initial  load. 

ElABtic  limit 
Tensile  strength. 

0. 

....f.«..... 

0. 

Chneral  summary. 

TensUe  strength  per  fM|aare  inch  of  original  aection pounds. .    90, 760 

Elastic  limit  per  souare  inch  of  original  aection do. . .    55, 000 

Elongation  per  iucn  after  rupture inch. .      .  2030 

Klongatiou  i)er  inch  under  strain  at  elaatic  limit do. . .  .  001903 

Keduction  in  diametor  at  point  of  rupture do. ..        .  134 

Keduction  in  area  after  rupture,  per  cent  of  original  aection 41.9 

Position  of  rupture ^ ".80  from  the  ncok 

Character  of  broken  surface* ailky 

Elongation  of  inch  aection* "  Ji,  "06^  ".a2* 


1 
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No.  4360. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Eloneaiiote 
p«r  Inch. 

SnooeoaiTe 
eloDgatkm 
per  inch. 

Permanent 
aet. 

Sncoesaive 

pernianout 

aet. 

Bomarka. 

TotdL 

Peraqnare 
innh. 

Pounds. 

•     250 

1,250 

2.500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

U,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13.500 

13,750 

14,000 

21.600 

Poundt. 

1,000 
6.0OO 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
56,000 
56,000 
86,760 

0.^ 
.000167 
.000333 
.000700 
.001033 
-    .001233 
.001400 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.0018(K> 
.001807 
.014600 
.014067 
.015600 
.  016233 
.017233 

Inch, 

0. 

.000167 
.000166 
.000367 
.000333 
.000200 
.000167 
.000067 
.tMWOSS 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067 
.000067 

.  .012733 
.000367. 
.000633 
.000633 
.001000 

Inch. 
0. 
0. 

Inch. 
0. 

InitiAl  load. 

• 

.000033 

.ooou:)3 

.00(M)33 

0. 

~ 

'""•••• 

............ 

Elaatic  limit. 

Tensile  strength. 

General  summary. 

Tfloaile  atrragth  per  nqiiare  inch  of  orijrinal  section pounds..    86,760 

Yt»MHn  limit  per  aonare  inch  of  original  section do. . .    51, 000 

Elongation  per  inch  after  mptare inch . .      .  2233 

Eioni^ion  per  inch  under  strain  at  clastic  limit do.. .  .001867 

Induction  in  diameter  at  point  of  rupture  ^ do. . .        .  134 

Sediiotiain  in  area  after  rupture,  per  cent  of  orifi^inal  soction 41.0 

PoeitJonof  mptnre 1".4  from  theneclc 

ChAmcter  of  broken  surface silky 

Elon^tionofiiiohaectiona ".13,  ".35*.  ".19 
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Ifo.  4371, 

Marks,  5j^»  f 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loads. 

Eloneation 
per  moh. 

Sacoessiye 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
incn. 

Pound*. 

250 

1,250 

2,500 

5,000 

7,500 

8,750  • 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

•  12,000 

12,250 

12,500 

12,760 

13,000 

13,250 

13,500 

13,750 

21,210 

Pound*, 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61«000 
52,000  ' 
53,000 
54,000 
55,000 
84,840 

Inch, 
0. 

.000100 
.000267 
.000600 
.000967 
.001133 
.001383 
.001400 
.001400 
.001433 
.001467 
.001500 
.001533 
.001600 
.001633 
.001667 
.013733 
.014500 
.015267 
.016267 
.017233 

Inch. 
0. 

.000100 
.000167 
.000333 
.000367 
.000166 

.oooam 

.000067 
0, 

.000033 
.000034 
.000033 
.000033 
.000067 
.000033 
.000034 
.012066 
.000767 
.000767 
.001000 
.000066 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load.                • 
Elasilo  limit 

' 

0. 

6. 

............ 

• 





1 

......... 

. 



TcnsOe  strenji^h. 

# 

.■ 

General  summary. 

Tensile  strength  per  sqnareinoh  of  orieinal  section pounds..    84,840 

Elastiolimitpersanare  inch  of  original  section do...    60,000 

Elongation  per  inch  after  mptnre inch..      .2833 

Elongation  per  inch  tiudor  strain  at  elastic  limit do...  .001607 

Kediiction  in  diameter  at  point  of  rupture do. . .   •    .  175 

Kednction  in  area  after  rapture,  per  cent  of  original  section 62.2 

Position  of  rupture 1".9  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sections "  J7,  ".56*, "  J? 


^ 


9T~ 
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No.  4372. 


Marks,  ifeS 
IDlameter,  '^565. 
Sectional  area,  .26  square  inch. 
Gaaged  length,  3'^ 


ikppUed  loads. 


ToUL 


JPounds. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

1I,0U0 

11,250 

11,500 

11,750 

12.000 

12,250 

12.500 

12,750 

13,000 

13.250 

13,500 

13,750 

20,720 


Per  MUBre 
incli. 


Pounds. 
1.000 
5,000 
10.000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55.000 
82,8m 


Elonffation 
per  mch. 


Tneh. 
). 

.000100 
.000300 
.000607 
.001033 
.001200 
.001387 
.001400 
.001433 
.001500 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.015833 
. 016700 
.017833 
.018900 
.019938 


SnccMAive 

elongation 

perlnoh. 


Jneh. 

0. 

.000100 
.000200 
.000367 

•  .000366 
.000167 
.000167 
.000033 
.000083 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.014133 
.000867 
.001133 
.001067 
.001033 


Peimaxiont 
set. 


Jneh. 


0. 
0. 


0. 
0.' 


Snocessive 

pcmianeDt 

set. 


Inch. 


0. 


BemsrVs. 


Initial  load. 


£lnsiio.  limit. 


Tensilo  atrengtli. 


Omeral  summary. 

Tensile  strength  per  sqnsre  inch  oforiidnal  section ponnds..    82,880 

£]sstic  limit  per  sooare  inch  of  original  section do...    50,0(K) 

Elongation  per  incn  after  ruptn re inch . .      .  L»6"'3 

ElongaUlon  per  inch  under  strain  at  eliintic  limit i do...  .0017<H) 

IhCdaction  in  diameter  at  point  of  rupture do...        .175 

Kedociien  in  ares  after  rapture,  per  cent  of  original  section ri2. 2 

Position  of  rupture 1".6  from  the  n<*<'k 

Characterofbrolten  surface.... '. silisy 

Ekmi^ation  of  inch  sections 'MO, ''.42%  ".18 
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8-INCH   STEEL   B.   L.   RIFLES. 

Tube  Ko.  15, 


No.  939. 


Marks,  |?Jf»5 

Length,  6''. 

Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loadd. 

Comprea* 

sion  per 

inch. 

Saccessive 

oompres- 

sion  per 

inch. 

Fermanent 

aet. 

SacMMiye 

permanent 

set 

Totdl. 

Fersquflre 
inoh. 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
85,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
64,000 
56,000 
58.000 
60.000 
62,000 
64,000 
06,000 
68,000 
70,000 
97,100 

Poundt. 

1,000 
6,000 
10.000 
15,000 
20,000 
26,000 
80,000 
85,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
4!>,000 
46,000 
47,000 
48.000 
49,000 
50.000 
52,000 
64.000 
56,000 
58,000 
60,000 
02.000 
64,000 
66,000 
68.000 
70,000 
97,100 

Inch. 
0. 
.000100 
.000225 
.000350 
.OOO.'SOO 
.000650 
.000800 
.001000 
.001126 
.001150 
.001175 
.001225 
.001300 
.00U2S 
.001950 
.003525 
.003950 
.004650 
.005500 
.006225 
.007000 
.008500 
.009950 
.OllHSO 
.013325 
.015000 

.  oie»r75 

.018400 
.020626 
.  002235 
.024450 

Iruh. 
0. 

.000100 
.000125 
.000125 
.000150 
.000150 
.000150 
.000200 
.000125 
.000025 
.000025 
.000050 
.000075 
.000125 
.000525 
.001575 
.000425 
.000700 
.0008.50 
.000726 
.000775 
.001500 
.001450 
.001900 
.  001475 
.001075 
.001675 
.001725 
.002225 
.001725 
.002100 

Inch. 
0. 

Inch. 

0. 

Initial  load. 
Elaatlo  limit. 

Ultimate  strength. 

• 

0. 

.000050 

.000060 

.  .002000 

.001950 

.005225 

.003225 

.012775 

.007550 

•%•••••••••• 

.021875 

.009100 

•«•**««••••• 

Failed  by  triple  flexure. 
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Tube  No.  16. 


:S 


MaTks,  II- 

Length,  5''. 

Diameter,  rM28. 

Sectional  area,  1  square  inch. 


No.  908. 


Sectional  area, 
Gauged  length 


Applied  loadn. 


Total 


Peraqiiare 
inch. 


1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30,000 
%,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
48,000 
47,000 
48,000 
49,000 
90,000 
52,000 
54,000 
50^000 
56,000 
00,000 
12,000 

Hooo 
Q^ooo 

tt.OOO 

70,000 

106,  eoo 


PmtndM. 
1,000 
&.000 
10,000 
15,000 
20,000 
25,000 
30,000 

as.txw 

40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
48,000 
60,000 
62,000 
54,000 
50,000 
58,000 
00,000 
02,000 
64,000 
60,000 
68,000 
70,000 
105,600 


Compres- 
sion per 
inch. 


Ifuh. 

0. 

.000075 
.000225 
'.000375 
.000550 
.000700 
.000875 
.001025 
.001200 
.001225 
.001250 
.001800 
.001350 
.001400 
.001450 
.001500 

..001700 
.002025 
.002400 
.003875 
.005800 
.006850 
.008225 
.000675 
.010050 
.012500 
.014050 
.015400 
.017300 


Saccesaive 

ooropreti- 

Alon  per 

inch. 


Inch. 

0. 

.000075 
.000150 
.000150 
.000175 
.000150 
.000175 
.000160 
.000175 
.000025 
.000025 
.000050 
.000060 
.000060 
.000060 
.000060 
.000200 
.000326 
.000375 
.001475 
.001425 
.001560 
.001875 
.001450 
.001275 
.001550 

'.001550 
.001350 
.001900 


Permanent 
•et. 


0. 


Inch. 


0. 


0. 


SiicceRHive 

permaDent 

set. 


IneK, 


0. 


,000825 


007425 


014G25 


Remarks. 


Initial  load. 


Elastic  limit. 


.000825 


000600 


.007200 


Ultimate  strength. 


Failed  by  triple  flexure. 
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8-INCH   STEEL  B.   L.   RIFLES. 


Tube  Ko.  17. 

Marks,  i^S: 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Applied  loads. 

Eloneaidon 
perULch. 

Saoceaaiye 

elongation 

perinob. 

Permanent 
set. 

Sacoessive 

permanent 

set. 

Remarks. 

Total. 

Per  square 
Inon. 

Pounds. 

260 

1,250 

2,500 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,!^ 

12,500 

12,750 

13.000 

13,250 

13,600 

22,860 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
85,000 
40,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
61.000 
52,000 
63,000 
54,000 
01,440 

Inch. 
0. 

.ooorao 

.000338 
.000667 
.001083 
.001200 
.001867 
.001433 
.001500 
.001533 
.001600 
.001688 
.001667 
.001700 
.001783 
.005967 
.006600 
.007433 
.006167 
.000033 

Inch. 
0. 

.000100 

.000233 

.000334 

.000366 

.000167 

.  000167  . 

.000006 

.000067 

.000033 

.000067 

.000033 

.000034 

.000033 

.000033 

.004234 

.000633 

.000833 

.000734 

.000866 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

i 

* 

Elastic  limit 

• 

Tensile  strength. 

0. 

0. 

General  iummary. 

Tensile  strength  per  square  inch  of  orfffinsl  seoUon ponnds..      91, 4M 

Klastio  limit  per  sqnare  inch  of  original  section .'. do. . .      49, 000 

£longa1ion per  inch  after  mptare T inch..        .2067 

ElongaticHi  per  Inoh  nnder  strain  at  clastic  limit do. . .    .  001788 

Bednction  in  diameter  at  point  of  mptare do. . .         .  134 

KednoUon  in  area  after  mptare,  per  cent  of  original  section '       80. 8 

Position  of  mptare l".15firom  theneok. 

Chwacter  of  broken  sorface granular,  50  per  cent;  silky,  50per  oent 

Elongation  of  inch  sections ".29*, ''ISS,  ".U 
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Ko.  933. 


"Z 


Marks,  |^' 

Lengthy  5^. 

Diameter,  1".128. 

Sectional  area,  1  sqoare  inch. 

Ganged  length,  ^". 


Applied  loads. 

Compres- 

Hionper 

inon. 

Sacc«aaiye 

compres- 

ftionper 

incn. 

Permanent 

Mt. 

SnoceflBlTe 

permanent 

set. 

TotaL 

Per  Mime 
indi. 

Pimnds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
90,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,600 
47,000 
48,000 
40,000 
50,000 
5L000 
52,600 
53,000 
54,000 
55,000 
56.000 
57,000 
66.000 
50.000 
60,000 
61,000 
62.600 
63,000 
64.660 
65,000 
66,600 
67,600 
68,000 
6A,600 
70,000 
90  800 

Powmd§. 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80.000 
85,000 
40,000 
^1,000 
^,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48.000 
48,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
66,000 
57.000 
66,000 
59.000 
00,000 
61,000 
62.000 
63.000 
64,000 
65,000 
66,000 
67,000 
68,000 
68,000 
70,000 
86,800 

JTndL 
0. 

.000075 
.000200 
.000325 
.000500 
.000660 
.000775 
.000025 
.001075 
.001125 
.001175 
.001226 
.001275 
.001325 
.001350 
.001425' 
.001450 
.001500 
.002450 
.004250 
.004925 
.006675 
.006350 
.007075 
.1007675 
.008250 
.006775 
.000825 
.010550 
.011175 
.011800 
.012650 
.013325 
.014300 
.015000 
.015675 
.016375 
.017350 
.018260 

Inch, 
0. 

.000075 
•i)00125 
.000125 
.000175 
.000150 
.000125 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000025 
.000075 
.000025 
.000050 
.000950 
.001800 
.000675 
.000750 
.000675 
.000725 
.000600 
.000575 
.000525 
.001050 
.000725 
.000625 
.000625 
.000860 
.000675 
.000975 
.000700 
.000675 
.000700 
.000975 
.000900  . 

Inch. 
0. 

Inch. 
0. 

IniUal  load. 
Elattio  limit. 

Ultimate  straogth. 

0. 

0. 

» 

.000975 

.000875 

•  .  mm  . 

.005225 

.004250 

. 

.008400 

. 003175 

•                 •  •  • 

.011950 

.003550 

.016726 

.003776 

Failed  by  triple  flexure. 


x 
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8-INCH   STE6l   B.   L.   BIFLES. 


No.  4407. 

Marks  l^i\l[ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3". 


Applied  loads. 

Elongation 
per  inch. 

Sacceulye 

eloneation 

per  inch. 

Permanent 
set. 

• 
Sacceasive 
permanent 
set. 

• 

Bemarka. 

Total. 

Per  M  nare 
ixion. 

Pcundt. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

10,000 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12, 750 

13,000 

13,250 

13,500 

23,420 

Pounds. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40.000 
42,000 
43,000 
44,000 
45^000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
93,680 

Ineh. 
0. 

.000133 
.000367 
.000733 
.001200 
.001367 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.001867 
.001933 
.002067 
.002367 
.004500 
.006900 
.008000 

Ineh. 
0. 
.000133 
.000234 
.000366 
.000467 
.000167 
.000233 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.000067 
.000066 
.000134 
.000300 
.002133 
.002400 
.001100 

Ineh. 
0. 
0. 

Inch. 
0. 

IniUal  load. 

Elastic  limit 
Tensile  strength. 

..........tfV 

0. 

.000087 

.000067 

■ 

General  summary. 

Tensile  strength  per  square  inch  of  oricinal  section .- pounds . .    03, 680 

Elastic  limit  per  square  inch  of  originu  section t do. . .    40, 000 

Elongation  per  inch  after  mptore inch. .      .  2033 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001033 

Bednctionin  diameter  at  point  of  rupture do...       .154 

Beduction  in  area  after  rupture, per  cent  of  origin^  section 47.2 

Poflitionof  rupture 1".6  from  the  neck 

Character  of  broken  surface aUky 

Elongation  of  inch  sections "OS,  ".84*, "  J2 


8-inch  steel  b.  l.  rifles. 
Tube  No.  18. 
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0 

Marks,  1^  J 

I^ength,  5". 
Dianeter,  l'M28. 


No.  926. 


Dimeter,  l'M28. 

Sectional  area,  1  square  incli* 

Gauged  length,  4". 


% 

Applied  loada. 

Compres- 
sion per 
incn. 

SnocoMive 
compres- 
sion per 
inon. 

T*  .                                                       A 

Saccesaive 

Remarks. 

Total 

Peraooare 
inch. 

Permanent 
set. 

permanent 
set. 

1.O0O 
5.000 
10,000 
15.000 
20.000 
25,000 
30,000 
35,000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
40.000 
50,000 
52,000 
54,000 
5«l00O 
5S,000 
00,000 

o^ooo 

64.000 
00.000 
tt,000 

1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
85,-000 
40.000 
41.000 
42,000 
43.000 
i4,000 
46,000 
46,000 
47,000 
48,000 
49.000 
60,000 
62,000 
54,000 
66.00Q 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
101,300 

Jfidk. 

a 

.000125 
.000275 
.000475 
.000625 
.000800 
.000075 
.001175 
.001350 
.001426 
.001475 
.001525 
.001550 
.001625 
.001675 
.001775 
.002025 
.003875 
.005325 
.006750 
.006150 
.009700 
.011060 
.012500 
.  014175 
.015800 
.017125 
.019125 
.02U00 

Inch. 
0. 

.000125 
.000150 
.000200 
.000150 
.000175 
.000175 
.000200 
.000175 
.000075 
.000050 
.000050 
.000025 
.000075 
.000060 
.060100 

.ooa2.'io 

.001850 

.001450 

.001425 

.001400 

.001550 

.001350 

.001450' 

.001675 

.001625 

.001325 

.002000 

.001975 

Jn«A. 
0. 

JTndk. 
0. 

Initial  load. 

0. 

.OOUOjO 

.000050 

R]]U|tl<f  limit. 

> 

intimate  strength. 

- 

1 

• 

1       

I       ••••-•- 

70  000 

1 

101,300 

•  •••••>  •.-••,......|. a... 

- 

... 

1 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.  L.  RIFLES. 


Tube  No.  19. 


No.  940, 


Marks,  |$^S 
Length,  5".  , 

Diameter,  l'M28. 
Sectional  area,  1  square  iucli. 
Oauged  length,  4'^ 


AppUed'loads. 

Cominrea- 

■ionper 

iiicn. 

• 

Saooessive 

oompres- 

Bion  per 

ino£. 

Permanent 
■et. 

Saoceaslve 

permanent 

aet. 

Bemarks. 

Total. 

Peru  mire 
iiioh. 

Pounds. 
1,000 
6,000 
10.000 
15,000 
20.000 
25,000 
80,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
64,000 
66,000 
68,000 
60.000  * 
62, 000 
64,000 
66,000 
68,000 
70,000 
96,200 

Pound*. 
1«000 
6,000 
10,000 
16,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61.000 
62,000 
63,000 
64,000 
66,000 
68,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
96,200 

Jneh. 
0. 

.000100 
.000225 
.000350- 
.000476 
.000600 
.000750 
.000900 
.001050 
.001076 
.001100 
.001126 
.001175 
.001225 
.001275 
.001325 
.001375 
.001426 
.001526 
.003775 
.004750 
.005325 
.005050 
.007250 
.008550 
.010125 
.011425 
.012750 
.014275 
.015025 
.017550 

Inch. 
0. 

.000100 
.000125 
.000125 
.000125 
.000125 
.000150 
.000150 
.000150 
.000025 
.000026 
.000026 
.000050 
.000050 
.000050 
.000050 
.000050 
.000050 
.000100 
.002250 
.000975 
.000575 
.000625 
.001300 
.001300 
.001575 
.001300 
.001325 
.001525 
.001650 
.001625 

Inch. 
0. 

Inch. 
0. 

Initialload. 

0. 

0. 

Elastic  limit. 

-.000100 

-.000100 

• 

Ultimate  strengtli. 

/ 

» 

.007825 

. 007925 

.........a.. 

' 

.014900 

.007075 

• 

Failed  by  triple  flexure. 
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Tube  No.  20, 

No.  4498. 

Marks,  |^5 
I>ianieter,  ".564. 
Sectional  area,  .25  sqaare  inch. 
Ganged  length,  3". 


applied  loads. 


TotaL 


250 

1.250 

2,500 

5,000 

7,500 

8.750 

10,000 

10,  MM) 

10.750 

u.ooo 

11.250 
11,500 
11,750 
12,000 
12,250 
12,500 
12,750 
13.000 
13,260 
22,790 


Per  sanaro 
inoo. 


Povnda, 
1.000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
91,160 


Elonfcation 
per  inch. 


Inch, 
0. 

.000100 
.000300 
.000667 
.001000 
.001233 
.001400 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001733 
.002000 
.004267 
.005900 
.006867 
.007500 


SucceesiTe 

elongation 

per  moh. 


Inch. 
0. 

.000100 
.000200 
.000367 
.000383 
.000233 
.000167 


.000067 
.000033 
.000033 
.000034 
.00006^ 
.000267 
.002267 
.001633 
.000967 
.000633 


Permanent  ?"2^«il! 


set. 


0. 
0. 


Inch. 


000033 


,000033 


permanent 
set. 


Inch. 


0. 


.000033 


0. 


Bemarks. 


Initial  load. 


Elaatio  limit. 


Tensile  strength. 


General  aummary, 

TensUe  strength  per  square  inch  of  original  section pounds..    91. 160 

jglasticliniit  per  sonare  inch  of  originu  section do...    48,000 

Elongation  per  inch  after  rapture inch..      .2033 

ElDDgat  ion  per  inch  under  strain  at  elastio  limit do...  .001733 

Bedaction  in  diameter  at  point  of  rupture do . . .        .114 

Bedttction  in  area  after  rupture,  per  cent  of  original  seillion 36.4 

Foaltionof  rupture ; 1".16  from  the  neck 

CharactM'of  Droken  surface granular,  60  per  cent;  silky  serrated,  40  per  cent 

Skmgation  of  inch  seotions ".29%  ".19,  ".13 


78 


8-INCH   STEEL  B.   L.   RIFLE& 


No.  942. 


Marks,  |^2 

Length,  5'^ 

Diameter,  1^M28. 

Sectional  area,  1  square  inch. 

Gauged  length,  M'. 


Applied  loads. 

GompreS' 

sionper 

inon. 

SnocessWe 
compres- 
sion per 
In^b. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarka. 

Total. 

Per  square 
inon. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
40,000 
50.000 
51,000 
52.000 
53.000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000  . 
66,000 
68.000 
70,000 
102,200 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52.000 
58,000 
54.000 
55.000 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
102,200 

0. 

.000100 
.000225 
.000376 
.000626 
.000675 
.000850 
.000976 
.001175 
.001200 
.001225 
.001275 
.001826 
.001876 
.001460 
.001475 
.001500 
.001550 
.001660 
.002125 
.008800 
.004876 
.005400 
.006600 
.007060 
.006576 
.010300 
.0U500 
.018060 
.014876 
.016676 
.018450 

Ineh, 
0. 

.000100 
.000125 
.000150 
.000160 
.000150 
.000175 
.000126 
.000200 
.000025 
.000026 
.000050 
.000060 
.000060 
.000075 
.000025 
.000025 
.000060 
.000100 
.000475 
.001676 
.001076 
.000525 
.001100 
.000660 
.001626 
.001725 
.001200 
.001550 
.001825 
.001800 
.001775 
.........v.. 

1-Mh, 
0. 

Inch, 
0. 

Initial  load. 

m 

Blasticlimit. 
intimate  strengtlu 

0. 

.000025 

.000025 

*•"•"■••*"• 

.000050 

.000025 

...... ^. .... 

.000100 

.000060 

.004500 

.004400 

.008125 

.003625 

**""6i5760"" 

.007025 

Failed  by  triple  flexure. 
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No.  4497, 

MarkB,  i^Ji 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3'^ 


Applied  loMls.      1 

Elon^tion 
per  inch. 

8acoe«siTe 

elongation 

per  inob. 

Permanent 
•et. 

.Suocesslve 

permanent 

set. 

Remarks. 

,               1 
\    ToUl. 

Persqttare 
incA. 

1  Pomdt, 
\       250 
1     1.250 

P<mnd$. 
1,000 
6,000 
10.000 
20.000 
30,000 
36.000 
40.000 
42,000 
43.000 
•44,000 
46.000 
46,000 
47,000 
48.000 
40,000 
50,000 
61,000 
52,000 
63.000 
64.000 
92,240 

Jim*. 
0. 

.000100 
.000300 
.000667 
.001033 
.001200 
.001400 
.001433 
.001467 
.001633 
.001667 
.001600 
.001633 
.001700 
.001733 
.002167 
.003267 
.007233 
.007000 
.008600 

0. 

.000100 
.000200 
.000367 
.000366 
.000167 
.000200 
.000033 
.000034 
.000066 
.000034 
.000033 
.000033 
.000067 
.000033 
.000434 
.001100 
.003066 
.000667 
.000700 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 

RlaaUc  limit. 
Teoiiile  strenfi^. 

1     2.500 

1     SiOOO 

7,500 
8. 750 

0. 

10.000 
10.500 
10,750 
U.OOO 
11,250 
11.500 
11,750 
12.000 
12,250 
12,500 
11750 
M,00O 
13,250 
».500 
22,000 

0. 



General  summary, 

J^ottile strength  per  aqnare  inch  of  oricinal  iiection pounds. .    02, 240 

^||*tic  limit  persoaare  inch  of  original  section ....do...    40,000 

^g»ticD  per  inch  afler  mptnre inch..      .2067 

^eition  per  inch  under  strain  at  elasHb  limit do...  .001733 

•Wnctlon  in  diametor  at  point  of  nipturw do. . .       .144 

j^viKtion  in  area  after  raptnre,  per  cent  fit  oriKinal  isei-tion 44. 6 

^tion  of  rupture 1",2  ft'om  the  neck 

^ftrkrter  of  broken  surface silk  v 

AUOfUion  of  inch  sections.. ".29*,  ".21,  ".13 
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8-INCH  STEEL  B.   L.    KIFLES. 


Tube  ^o.  21. 


No.  947. 

Marks,  |^«5 

Length,  5''. 

Diameter,  V'.128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4^'. 


Applied  loads. 

Compres- 

sion  per 

incn. 

Sacoessive 

compres- 

Bionper 

incn. 

Permanent 

set. 

Saccemaire 

permanf^nt 

set. 

Remarka. 

ToUl. 

Per  sonare 
inon. 

Pound9. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30.000 
35,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50.000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
96,810 

Pound$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 

.  45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51.000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
96,810 

Inch, 

0. 
.000175 
.000350 
.000500 
.000650 
.000800 
.000975 
.001150 
.001800 
.001350 
.001375 
.001425 
.001475 
.001600 
.001550 
.001600 
.001700 
.001850 
.002425 
.002750 

.oo:m5 

.004550 
.005225 
.006075 
.008500 
.009975 
.  011300 
.012750 
.  014375 
.016075 
.017825 

Inch. 
0. 

.000175 
.000175 
.000150 
.000150 
.000150 
.000175 
.000175 
.000150 
.000050 
.000025 
.000050 
.000050 
.000025 
.000050 
.000050 
.000100 
.000150 
.000576 

.ooa325 

. 001025 
.000775 
.000675 
.001750 
.001525 
.001475 
.001325 
.0014^ 
.001625 
.001700 
.001750 

iTieh. 
0. 
0. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit 
Ultimate  strength. 

0. 

0. 

.000700 

.000700 

.007700 

.007000 

.015125 

.007425 

Failed  by  triple  flexure. 


i 
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TUBB  No.  23* 

'So.  4510, 
Marks,  I^T 

Diameter,  '^664. 

Sectional  area,  J25  square  inclL 

Ganged  length,  3". 


AppUed  loads. 

Eloncation 
per  inch. 

Saocefwire 

elongation 

per  inch. 

Pennanent 
set. 

SnoceMiye 

permanent 

set. 

Bemarks. 

ToiaL 

PerMinare 
iBcn. 

FoftndM. 

250 

1,250 

2,500 

5.000 

7.600 

8,760 

10,000 

10.500 

10.750 

11,000 

11,250 

11,500 

Potmd*. 
1,000 
5.000 
10,000 
JP.O0O 
30.000 
35,000 
40,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
88.120 

Inch. 
0. 
.000067 

.000900 
.000607 
.001067 
.001333 
.001400 
.001433 
.001467 
.001533 
.001567 
.001633 
.001667 
.001733 
.005433 
.009000 
.000667 
.010667 
.011500 

Jfidk. 
0. 
.000067 

.000338 
.000367 
.000400 
.000166 
.000167 
.000033 
»000034 
.000066 
.000034 
.000066 
.000034 
.000066 
.003700 
.003567 
.000667 
.001000 
.000833 

Jfi«A. 
0. 

a 

Inch. 
0. 

Initial  load. 

0. 

0. 

1 

11.750 
12,000 
12.260 
12,500 
12,750 
13,000 
13,250 
22,080 

;:::::::::::i:::::::::::: 

' 

Elastic  limit. 

Tensile  strength. 

Oeneral  iummary. 

Tensile  strength  per  square  inoh  of  original  section ponnds..    88,120 

BLaatic  limit  per  saoare  inch  of  originaTsection do...    48,000 

Elongation  per  inch  alter  nipture inch..      .2200 

Klongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Bcdnotlon  in  diameter  at  point  of  ruptare do...        .144 

Bednctkm  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Poaitien  of  ruptare l".6ftomneok 

Character  of  broken  surface silky 

~  '«  of  inch  sections ".20,  ".33,*  "OS 

H.  Ex.  161 « 
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8-INCH   STEEL  B.   L    KIFLE8. 


No.  4509. 

Marks,  ^«5jT 

Diameter,  ".665. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
permoh. 

SncceBaive 

eloneation 

per  Inch. 

Pennanent 
set 

Sacceesive 

pennanent 

set. 

RemarlLB. 

TotaL 

Persqaare 
inch. 

Poundt. 

250 

1,260 

2,500 

6,000 

7,500 

8,760 

10,000 

10,500 

10,750 

11,000 

11,250 

11,600 

U,750 

12,000 

12,260 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

23.840 

Poundt, 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
66,000 
06,860 

Inch, 

0. 

.000100 
.000300 
.000633 
.001000 
.001100 
.001367 
.001400 
.001433 
.001467 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001900 
.003400 
.005000 
.005667 
.006667 

Inch. 
0. 

.000100 
.000200 
.000333 
.000367 
.000100 
.000267 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000167 
.001500 
.001600 
.000667 
.001000 

Inch, 
0. 
0. 

Inch, 
0. 

TnitialhMML 

EUsttollTnit. 
Tensile  strength. 

0. 

.000033 

.000033 

General  Bummary. 

Tensile  strength  per  square  inch  of  original  aection pounds..    96,300 

Elastic  limit  per  square  inch  of  original  section do . . .    51, 000 

Elongation  per  incn  after  rupture inch. .      .  1800 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001733 

Keduction  In  diameter  at  point  of  rupture do...       .115 

Beduction  in  area  after  rupture,  per  cent  of  original  section 86.4 

Position  of  rupture.* l".6fhmineck 

Character  of  broken  surface granular,  56  per  cent;  silky,  46  per  cent 

Elongation  of  inoh  sections ".11,  "A*,  "42 


I 
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Jacket  No.  2. 
No.  4347. 


Marks,  !«. J 

X>iameter,  ^^564. 

Sectional  area,  .25  sqaare  inch. 

Grauged  length,  3". 


Applied  loads. 

Elonntiou 
per  Inch. 

SaccflMiTe 

eloneation 

per  inch. 

Permanent 
set. 

Saccesiilve 
permanent 

Mt. 

Bmnarka. 

TotaL 

PerMoare 
inca. 

JVnciMlf. 

250 

1.250 

2,500 

.•5,0*10 

7,500 

10,000 

11,000 

11,250 

11.500 

11,750 

12.000 

12.250 

21,580 

Pounda. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,O0O 
47,000 
48.000 
40,000 
88,320 

Inch. 
0. 

.000133 
.000300 
.000600 

.oooo:» 

.001267 
.001533 
.006000 
.007000 
.007500 
.0U84OO 
.000000 

p 

Inch. 
0. 
0. 

Inch. 
0. 

• 
Initial  load. 

Elastic  limit 

Tenaile  strongih. 

—  .000033 
+  .000033 

—'.'060033" 
+  .000066 

General  summary. 

Tensile  atrrnj^th  per  aqaare  inch  of  original  Mection pounds. .    86. 320 

ElaatJc  limit  per  nqnare  inch  of  original  section do...    44.  (Nio 

Eloni^iion  per  inen  after  rupture inch . .      .  i*  1 07 

Klongation  per  inch  under  strain  at  elastic  limit do. ..  .ooirat 

Redncticm  in  diameter  at  point  of  rupture do . . .        .  1 54 

Reduction  in  area  after  rupture,  per  cent  of  original  section 47.2 

Poaitkm  of  rnptnre at  roiddlo  uf  .stom 

Character  of  broken  surface silky 

~^  ionofinGhaectiona ".14,  ".39',  ".12 
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8-INCH   STEEL   B.   L.    RIFLES. 


No.  928. 

;Marks,  |^,fM 

Length,  5". 

Diameter,  1".126. 

Sectional  area,  .990  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
incn. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Saccessive 

Total. 

Per  square 
inoli. 

permanent 
set. 

Pounds, 
ft96 
4,980 
9,960 
14,940 
19,920 
24,900 
29,880 
34,860 
39,840 
44,820 
49,800 
50,796 
51,792 
52,788 
53,784 
54,780 
55,776 
57,768 
59,760 
61,752 
6:),  744 
65,736 
67,728 
69,720 
107,900 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
46,000 
60,000 
61,000 
62,000 
63,000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
108,330 

Inch. 
0. 

.000125 
.000250 
.000400 
.  0005.50 
.000750 
.000900 
.001075 
.001225 
.001400 
.001575 
.001625 
.001825 
.003375 
.004300 
.004925 
.005575 
.006850 
.008200 
.009625 
.011000 
.012400 
.013625 
.015400 

Inch, 
0. 
.     . 000125 
.000125 
.000150 
.000150 
.000200 
.000150 
.000175 
.000150 
.000175 
.000175 
.000050 
.000200 
. 001550 
.  000925 
. 000625 
.000650 
.001275 
.  0013,50 
.001425 
,  001375 
.001400 
.001225 
.001775 

Inch. 
0. 
...... 

Jneh. 
0. 

Initial  load. 
ElasUo  limit. 

Ultimate  strength. 

1 

.0 

.0 

! 

( 

i 

'""1 

Failed  by  triple  flexure. 
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Ko.  4346. 

Marks,  Si?;,i 

Diameter,  ''.564. 

Sectional  area,  .25  jsquare  inch. 

Ganged  length,  3'^ 


AppU«d  loads. 

Kloneation 
per  mob. 

Successive 

eloneatiou 

per  uioh. 

Permanent 
set. 

Snocessive 

permaneot 

set. 

Remarks. 

Total. 

Per  square 
incn. 

250 

1.2S0 

2.500 

5,000 

7.500 

10,000 

11,000 

11.250 

U,500 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13.250 

13,500 

Poftndt. 
1,000 
5,000 
10.000 
20,000 
30,000 
40.000 
44,000 
45.000 
46,000 
47.000 
48,000 
40;  000 
50,000 
51,000 
52,000 
53,000 
54,000 
86,120 

Inch. 
0. 

.000167 
.000833 
.000667 
.001033 
.001400 
.001533 
.001567 
.001600 
.001633 
.001667 
.001700 
.012333 
.012833 
.013733 
.014667 
.015433 

Inch. 
0. 

.000167 
.000166 
.000334 
.000366 
.000367 
.000i:t3 
.000034 
.000033 

.oooo:» 

.000034 

.Oooo:j3 

.  0106:{3 
.000500 
.0009U0 
.000034 
.000766 

Ineh. 
0. 
0. 

Inch, 
0. 

Initial  load. 

• 

KIoHtic  limit. 
TensUe  strength. 

0. 
0. 

............1............ 

1 

■' 

,,,,,,,.,,..i.  -  .  -. 

21,530 

- 

General  summary, 

ToDsile strength  per  square  inch  of  original  section pounds..    86, 120 

"Klaatifr  limit  per  square  inch  of  original  section do...    49, 000 

Elongation  per  incti  after  rupture inch..      .2100 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001700 

Keduc^on  in  diameter  at  point  of  ru  pture do...       .134 

Kednction  in  area  after  rupture,  per  cent  of  original  section 41.9 

PoaltioD  of  mptnre 1"  Arom  the  neck 

Character  of  broken  surface sitky 

Lion  of  inch  sections ".SO*,  ".19.  ".14 
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8-INCH   STEEL   B.    L.    RIFLES. 


Jacket  No.  5. 


Marks,  |g  J 

Length,  5'^ 
Diameter,  l'^0092. 
Sectional  area,  .80  square  inch. 
Gauged  length.  3". 


No.  894. 


Applied  loads. 

Comprea* 

sion  per 

inch. 

Successive 

oompres- 

slon  per 

inch. 

Permanent 
set. 

Sucoesaiye 

permanent 

set. 

KemarlEa. 

•• 

Total. 

Per  square 
inco. 

Pounds. 
800 
4,000 
8,000  . 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
77,840 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
64,000 
55,000 
97,300 

Inch. 
0. 
.000100 
.0002:^3 
.000:J67 
.000533 
.000700 
.000833 
.001033 
.001200 
.001367 
.001400 
.001533 
.001767 
.002233 
.006500 
.006833 
.007267 
.008000 
.008600 
.009300 

Inch. 
0. 
.000100 
.000133 
.000134 
.000166 
.000167 
.  000133 
'     .000200 
.000167 
.000167 
.000033 
.000133 
.000234 
.000466 
.004267 

.  ooo:n3 

.000434 
.000733 
.000600 
.000700 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 
Ultimate  strength. 

0. 

0. 

Failed  by  triple  flexure. 


Jacket  No.  7. 


No.  895. 
Marks,  S&i 

"^        >  BT,  M 

Length,  5". 
Diameter,  l'^0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 

CompreS' 

slonper 

inch. 

Successive 

comprea* 

sion  per 

inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Reioarka. 

Total. 

Per  square 
incb. 

Pounds. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28.000 
32, 000 
36,000 
36,800 
37,600 
38,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
77,420 

Pounds. 
1,000 
.5.000 
10,000 
15, 000 
20,000 
2ri,000 
30, 000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 

6:j,ooo 

54,000 

55,000 

•      96,775 

Inch. 
0. 

.000100 
.000267 
.000400 
.000567 
.000733 
.000867 
.001033 
.001200 
.001367 
.001433 
.001500 
.001533 
.006500 
.007400 
.007833 
.008733 
.009233 
.009933 
.010767 

Inch. 
0. 

.000100 
.000167 
.000133 
.000167 
.000166 
.000134 
.000166 
.000167 
.000167 
.000066 
.000067 
.000033 
.004967 
.000900 
.000433 
.000900 
.  000500 
.000700 
.000834 

Inch. 
0. 

Jneh. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

0. 

0. 

« 

Failed  by  triple  flexure. 
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Jacket  No.  8. 


No.  4316. 

Marks,  l\^^  , 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Oanged  length,  3". 


AppKml  loads. 

Elosgaiion 
permch. 

Snccemive 

elongation 

perlnch. 

Permanent 
s«t. 

Siiooeasive 

permanent 

aet. 

Remarks. 

ToUL 

Feraaaare 
Incii. 

Ftmdt. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,000 

11.250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

21,790 

PaundM. 
1,600 
5,000 
10,000 
20,000 
30.000 
40,000 
44,000 
46,000 
46,000 
47,000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000  ' 
54,000 
87,160 

IndL 

0. 

.000100 
.000333 
.000667 
.001000 
.001367 
.001533 
.001567 
.001633 
.001667 
.001700  ~ 
.001733 
.011167 
.012333 
.013000 
.013567 
.014767 

Inch. 
0. 

.000100 
.000233 
.000384 
.000333 
.000367 
.000166 
.000084 
.000066 
.000034 
.000033 
.000033 
.000434 
.001166 
.000667 
.000567 
.001200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 

• 

General  summary. 

J^»*Qe  stren gth  per  square  Ineli  of  orlsinal  section poands . .    87, 160 

^''tfe  limit  per  square  inch  of  original  seotlon do...    49,000 

H^ttgation  per  inon  after  raptore ...inch..      .2000 

«Jj>iiition  per  inch  nnder  suain  at  elastic  lim   do...  .001733 

MdQction  in  diameter  at  point  of  mptvie do...       .134 

gwaction  in  area  alter  mptnre,  per  cent  of  original  section 41. 0 

^{*HioD  of  rapture 1".7  from  the  neck 

S'*>>><t«r  of  broken  surface silky 

BoQiaUonofinchsecUons "J2,"J4*,".U 
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8-mCH   STEEL  B.   L.   RIFLES. 


No.  4315. 

Marks,  %\'^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

Elonffrntion 
permch. 

SnocesBive 

elongation 

X»er  Inch. 

Pennanent 
Bet. 

Sncceaaive 

permaueut 

Bet. 

KomarkB. 

Total. 

PerBouare 
inoh. 

Pounds. 

250 

1,250 

2,600 

6,000 

7,600 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,600 

12,750 

13.000 

13,250 

22,060 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,900 
46,000 
47,000 
48,000 
49,000 
60.000 
61,000 
62,000 
53,000 
88,240 

Jneh, 
0. 

.000138 
.000800 
.000667 
.001000 
.001333 
.001533 
.001507 
.001633 
.001667 
.001733 
.011000 
.011700 
.012333 
.013367 
.014333 

Inch. 

0. 
.000133 
.000167 
.000367 
.000333 
.000333 
.000200 
.000034 
.000066 
.000034 
.000066  . 
.009267 
.000700 
.000633 
.001034 
.000966 

Inch. 
0. 
0. 

Inch. 
0. 

1 

Initial  load. 
Elastic  Umlt. 

0. 
.000033 

•  «•••- 

Tensile  atrength. 

- 

General  summary.  \ 

Tensile  atrength  per  Bqnare  inch  of  original  aection ponnda..    88,240 

«Elastiolimltper  aquare  inch  of  original  aeotion do...    48,000 

Elongation  perinch  after  rapture inch..      .2133 

Elongation  per  inch  nnder  atrain  at  elastic  limit do. . .  .001733 

Eeduction  in  diameter  at  point  of  rapture do.. .        .  134 

iteduction  in  area  after  rapture,  per  cent  of  original  section ...do...       41.9 

Position  of  rnptore l".5from  the  neck 

Character  of  broken  snrface silky 

Elongiltton  of  Inch  sections 'M6,  ".23*,  ".13 


8-INCH   STEEL   B.    L.    RIFLES. 


8» 


No.  896. 

Marks,  l^i 

Length,  6". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  3".     ^ 


Applied  loads. 

Compres- 
sion n^r 
tncn. 

Successive 
compres- 
sion per 
Inco. 

Permanent 

set. 

Snroessive 

permanent 

set. 

Remarks. 

• 

ToUL 

Per  Moare 
Inon. 

FoundM, 

800 
4,000 

8,000 
12.000 
16,000 
20,000 
24,000 
28.000 
32,000 
36.000 
36.800 
37.000 
38,400 
39,200 
40,000 
40.800 
41,600 
42,400 
43,200 
44,000 
74,680 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20.000 
25.000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48.000 
49,000 
60,000 
51,000 
52,000 

.    53,000 
54,000 
55,000 
93,600 

Inch. 
0. 
.000100 
.000267 
.000400 
.000567 
.000733 
.000900 
.001067 
.001233 
.001433 
.001533 
.001600 
.008100 
.008900 
.009400 
.010400 
.011100 
.  011733 
.012500 
.013267 

Inch. 
0. 
.000100 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

.000167 

.000133 
.000167 
.000166 
.000167 
.000167 
.000166 
.000200 
.000100 
.000067 
.006500 
.000800 
.000500 
.001000 
.000700 
^    .0006:13 
.000767 
.000767 

|... ......... 

0. 

1 

1 



............ 

............ 

• 

Elastic  limit. 
Ultimate  strength. 

0. 

* 

•«.....••.• 

...    ,.        ,             

Failed  by  tiiple  flexure. 
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Jacket  No.  9. 


Marks,  J5ji 

Diameter,  1^M28. 

Sectional  area,  1  square  inch. 

Oanged  len^b,  4'^ 


No.  909, 


Applied  loads. 

Coroprea- 

•ionper 

Incn. 

Siicc«Bs1ve 

comproa- 

aion  per 

iurn. 

Permanent 
set.    ^ 

Snoceasive 

permanent 

aet. 

Total. 

PersqiiAre 
i&cn. 

Poundi. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
88,200 

Found*. 
1,000 
5,000 

.    10,000 
15(006 
20,000 
25,000 
30,000 
35,000 
40,000 
41^000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,J0OO 
5«,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
88,200 

Inch. 
0. 

.000100 
.000260 
.000376 
.000500 
.00Q676 
.000825 
.001000 
.001125 
.001150 
.001200 
.001250 
.001300 
.002125 
.005500 
.006075 
.006750 
.007600 
.008000 
.000300 
.010760 
.012076 
.018650 
.016000 
.016675 
.018300 
.019800 
.021400 
.023326 

Jneh. 
0. 

.000100 
.000160 
.000125 
.00012.'> 
.000175 
.000150   . 
.000175 
.000125 
.000025 
.000050 
.000050 
.000050 
.000825 
.003375 
.000575 
.000675 
.000750 
.000500 
T001300 
.001450 
.001325 
.001475 
.001450 
.001575 
.001725 
.001500 
.001600 
.001925 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Ekatlc  limit 

Ultimate  atrength. 

0. 

0. 

.006250 

.006250 

.012800 

.006550 

•"*••"*"**•  "^ 

.020750 

.007950 

Failed  by  double  flexure. 


r 
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Jacket  BTo.  10. 
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ISo.  917. 


IHameter,  l'M28. 
Sectional  area,  1  square  inch. 
Gaaged  length,  4''. 


At»pU«d  loads. 

Comprea- 

aionper 

incb. 

Soooeaaiye 

oomprea- 

aionper 

incn. 

• 

Permanent 
aet. 

Snooeaniye 

permanent 

aet. 

Bemarka. 

Total. 

Peraonare 
incn.  , 

Pounds. 
1,000 

5,000 
>     10.000 
15.000 
20,000 
25.000 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 
52,000 
54,000 
66,000 
58.000 
60,000 
62,000 

64,ooa 

66,000 

6<000 

70,000 

K8.100 

Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
103,100 

Ineh. 
0. 

-.000100 
.000300 
.000450 
.000625 
.000775 
.000925 
.001125 
.001275 
.001300 
.001325 
.001375 
.001400 
.001450 
.001500 
.001525 
.001600 
.005125 
.005675 
.006800 
..008125 
.009450 
.010850 
.012325 
.013575 
.015200 
.016775 
.018375 
.019950 

Ineh. 
0. 

.000100 
.000200 
.000150 
.000175 
.000150 
.000150 
.000200 
.000150 
.000025 
.000025 
.000050 
.000025 
.000050 
.000050 
.000025 
.000075 
.003525 
.000550 
.001125 
.001325 
.001325 
.001400 
. 001475 
.001250 
.001625 
.001575 
. 00160J 
.001575 

Ineh. 
0. 

Ineh. 
0. 

Initial  load. 

• 
Elaatio  limit. 

.000050 
.000050 
0. 

.000060 
0. 
~.  000050  . 

' 

.003700 

.003700 

.009825 

.006125 

.017050 

.007225 

Failed  by  triple  fleznre. 
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8-INCH   STEEL   B.  L.    RIFLES. 


Jacket  No.  11. 

liTo.  4342. 

Marks,  %^^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 

Eloueaiiou 
per  inch. 

Sac2e8fli\re 

eloDeation 

per  Inch. 

Permanent 
aet. 

SuoceflBive 

permanent 

aet. 

Bemarka. 

Total. 

Per  sauare 
incli. 

PoundM. 

250 

1,250 

2,500 

5,000 

.    7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 
14,000 
14,250 
14,500 
14,750 
22,790 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
4a.  000 
49,000 
50,000 
51,000 
52,000 
53,000 

54,000 

55,000 
56,000 
57,000 
58,000 
59,000 
91,160 

'Inch» 

0. 

.000100 
.000300 
.000600 
.000033 
.001267 
.001367 
.001400 
.001433 

»  .001500 
.001567 
.001600 
.001633 
. 001667 
.001700 
.001733 

C . 001800 

).  012333 
.012667 
.013367 
.014167 
.015033 
.016267 

Inehl 
0. 

.000100 
.000200 
.000300 
.000333 
.000334 
.000100 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000067) 
.010633  5 
.000334 
.000700 
.000800 
.000866 
.001234 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elaatic  limit. 
Tensile  strength. 

• 

0. 
0. 

■ 

General  summary, 

Tendle  strength  per  square  inch  of  original  section < pounds..    01,160 

Elaatic  limit  per  square  inch  of  originaTsoction do...    54,000 

Elongation  per  inch  after  rupture inch..      .2033 

Elongation  per  inch  under  strain  at  elaatic  limit do. . .  .  061800 

Keduction  in  diameter  at  point  ot  rupture do. . .        .  155 

Beduction  in  area  atter  rupture,  per  centof  original  section 47.2 

Position  of  rupture ".80  from  ther neck 

Character  of  oroicen  surface sQky 

Elongation  of  inch  sections .*. "JSi*,  ".16,  "03 


r 
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^O.  902. 


Marks,   1^1.^ 

Length,  5". 
Biameter,  1".128. 
Sectional  area,  1  square  inclL 
Gauged  length,  3". 


Applied  kmds. 

ComprcA- 

sion  per 

iocii. 

Succeuive 

Permanent 
act. 

SncceaiiiTe 

pemiHoent 

set 

Bern  arks. 

Total. 

PerMTuure 
incD. 

com  pros - 

sioa  per 

fncn. 

Piimndf. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
35.000 
40.000 
41,000 
42.000 
43.000 
44,000 
45.000 
46.000 
47,000 
46.000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
56,000 
56.000 
60.000 
103,600 

Pmmds. 
1,000 
5,000 
10,000 
15.000 
20.000 
25.000 
30.000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60,000 
103,600 

Inch, 
0. 

.000100 
.000167 
.0003<W 
.000467 
.000700 
.000867 
.001033 
.001200 
.001233 
.001267 
.001300 
.0013:)3 
.001367 
.001400 
.001467 
.001533 
.001600 
.001700 
.004600 
.011467 
.011600 
.012433 
.013867 
.015200 
.017000 

Inch. 
0. 

.000100 
.000067 
.000133 
.000167 
.000233 
.000167 
.600166 
.000167 
.000033 
.000034 
.000036 
.000033 
.000034 
.000033 
.000067 
.000066 
.000067 
.000100 
.003100 
.000667 
.000133 
.000833 
.001434 
.001333 
.001800 

Inch. 
0. 

Inch. 
0. 

luitial  load. 

Elastic  limit 
Ultimate  strength. 

0. 

H 

« 

.000033 

.oooo:i3 

.000100 

.000067 

...........f 

Failed  by  triple  flexure. 
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8-INCH   STEEL   B.    L.   RIFLES. 


ISo.  4340. 


Marks,  i^ji 

Diameter,  '^565. 

Sectional  atea,  J25  square  inch. 

Gauged  length,  3". 


Applied  loada. 

Eloneation 
perrnoh. 

SaooeMive 

elongation 

per  inch. 

Permanent 
set. 

SttcoessiTe 

permanent 

aet. 

BomarkB. 

ToUL 

Per  sanare 
inch. 

Poundt. 

250 

1,250 

2,600 

6,000 

7,600 

10,000 

11,000 

11,260 

11,500 

11,760 

12,000 

12,260 

12,600 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

24,420 

Pofind*. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51,000 
62,000 
63,000 
64,000 
55,000 
56,000 
57,000 
97,680 

0. 

.000100 
.000267 
.000567 
.000900 
.001233 
.001333 
.001367 
.001400 
.001433 
.001467 
.001633 
.001600 
.001633 
.001667 
.004567 
.005667 
.006167 
.006900 
.007600 

Inch. 
0. 

.000100 
.000167 
.000300 
.000333 
.000333 
.000100 
»    .000034 
.000033 
.000033 
.000034 
.000066 
.000067 
.00003^ 
.000034 
.002900 
.001100 
.U00500 
.000733 
.000700 

0. 
0. 

Inch. 
0. 

Initial  load. 

Elaaticlimit 
TeDsile  strength. 

0. 
0. 

....  «...•• 

QrffacraX  aummary 

Tensile  strength  per  square  inch  of  original  section pounds . .    97, 680 

Elastic  limit  per  square  inch  of  original  section do...    52,000 

Elongation  per  inch  after  rupture inch..      .1967 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  001667 

Reduction  in  diameter  at  point  of  rupture do. . .       .  186 

Seduction  in  area  after  rupture,  per  cent  of  original  section 41.0 

Position  of  rupture l".25frora  theneok 

Character  of  brokeii  surface silkr 

EloncationofiBchseotioDa^ , ".ll,''.27*,".n 


L 
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No.  4341. 

Marks,  f/^^;^ 

Diameter,  '^564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


Applied  loada. 

Eloncatioii 
permoh. 

SooceMive 

elonsalioii 

perlnch. 

Permanent 
set. 

Snooeeiiive 

pennanant 

set. 

Bemarks. 

TotaL 

Pertqaare 
incn. 

250 
1.250 
2.500 

P«ttfUl«. 

1,000 

5.000 

10,000 

20.000 

saooo 

40.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51.000 
52,000 
53,000 
54.000 
55,000 
96.000 
97,880 

0. 

.000100 
.000267 
.000600 
.000033 
.001207 
.001307 
.001400 
.001433 
.001467 
.001533 
.001600 
.001683 
.001667 
.002067 
.002433 
.004333 
.006067 
.006667 

0. 
.000100 
.000167 
.000333 
.000333 
.000834 
.000100 
.000033 
.000033 
.000034 
.000066   ' 
.000067 
.000033 
.000034 
.000400 
.000366 
.001900 
.001734 
.006600 

Inch. 
0. 
0. 

Inch. 
0. 

Initialload. 

Elastic  limit. 
Tensile  strength. 

Si,  000 

7,500 

•10,000 
U,000 
11,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12.750 
13,000 
13.250 
13,500 
13,750 
14,000 
24,470 

0. 
0. 

............ 

General  summary. 

Tensile  strength  per  square  inch  of  orlffinal  section poonda..    97,880 

Xbeticlimit  per  Bonare  iiRh  of  original  section do...    51,000 

Elongation  per  incn  after  rupture inch..      .1067 

Ekmgatioii  per  ineh  under  strain  at  elasticlimit '. do...  .001667 

Itcdnction  in  diameter  at  point  of  rupture do...       .135 

Kedoctioii  in  area  after  rupture,  per  cent  of  original  section 41.9 

Position  of  rupture ".55  from  the  neck 

Character  of  broken  surface sUky 

~*  of  inch  sections ".31*,  ".13,  ".15 
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Jacket  No.  12. 


No.  910. 


Marks,  |?;»iJ 
Length,  5". 
Diameter,  1''.128. 
Sectional  area,  1  square  inch. 
^   Oauged  length,  4". 


Applied  loads. 

Compres- 
sion per 
inch. 

Snccessive 

cuinpres- 

sion  per 

inch. 

Permanent 
set. 

Soccesnivo 

permanent 

set. 

Kemarks. 

TotaL 

Persqnare 
inch. 

Poundt. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
94,200 

Pound». 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
94,200 

Inth, 
0. 

.000075 
.000175 
.000300 
.000475 
.000625 
.000775 
.000950 
.001125 
.001150 
.001175 
.001200 
.001225 
.001250 
.001300 
.001325 
.001350 
.001375 
.001400 
.001450 
.001500 
.001750 
.002225 
.002750 
.003425 
.003950 
.004575 
.005000 
.005450 
.006825 
.008200 
.009675 
.010025 
.012200 

Inch. 
0. 

.000075 
.000100 
.000125 
.000175 
.000150 
.000150 
.000175 
.000175 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.000030 
.000050 
.000250 
.000475 
.000525 
.000675 
.000525 
.000625 
.000425 
.000450 
.001375 
.001376 
.001475 
.001250 
.001275 

Intk, 
0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Ultimate  strength. 

....••>•••.> 

• 

0. 

0. 

-.000075 

-.000075 

.003625 

.003700 

.009550 

.005925 

Failed  by  doable  flexure. 
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Jacket  No.  13. 


No.  007. 


Marks,  |Kj.j^ 

Length,  5''. 
Diaiueter,  1/'128. 
Sectional  area,  1  square  inch. 
Gauged  length,  4". 


/        Applied  loacls. 


TotAl. 


Pounds, 

.    i.ooo 

5,  OCMI 

lO.UOO 

15,000 

20.000 

25.  OOO 

30.  0«J0 

35.  UOO 

40,  OOO 

41.000 

42.000 

43,  OOO 

44,000 

45,  OOO 

46,  OOO 

47,  OOO 
48^000 

49,  OOO 

50,  OOO 

51,  OOO 
52,000 

53.  OOO 

54,  OOO 
56,  OOO 
56.  OOO 
5»^0OO 
60.000 
6!2.000 
<M.OOO 
66.000 
6S,000 
70.000 

ior7,edO 


J 


Per  square 
inGo.  ^ 


T'ounds, 

1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45.000 
46,  OOO 
47,000 
48,000 
49,000 
50.000 
51,000 
52.000 
53,000 
54,000 
55,000 
56.000 
5a,  000 
60,000 
62,000 
«V4.000 
66,000 
68,000 
70.000 
107,800 


Compred- 

aionper 

iucn. 


Inch. 
). 

.000050 
.000]  50 
.000275 
.000425 
.000575 
.000750 
.000925 
.001050 
.001075 
.001125 
.  001150 
.  001175 
.001200 
.001250 
.  001275 
.001300 
.001325 
.001350 
.001475 
.HXWfi25 
.  0a5450 
.006125 
.006675 
.007325 
.00g925 
.010350 
. 011475 
.013100 
.014550 
.016225 
.018375 


Succosnive 

comproa- 

Hion  per 

inch. 


Inch. 

0. 
.000050 
.000100 
.000125 
.000150 
.000150 
. 000175 
.000175 
.000125 
.000025. 
.000050 
.000(K5 
. 000025 
.000025 
.000050 
.000025 
.000025 
.000025 
.000025 
.000125 

..003150 
.000825 
.000675 
.000550 
.000050 
.001600 
.001425 
.001125 
.001625 
. 001450 
.001675 
.002150 


Permanent 
net. 


SiircesHlvc 

p(*nnnnent 

•»t. 


Inch. 


Inch. 


0. 


0. 


Bemoxks. 


Initial  load. 


0. 


0. 


Elastic  limit. 


.008125 


.008125 


Ultimate  strength. 


Failed  l>y  double  flexure. 
B.  Bx.  161 1 
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Jacket  No.  14. 


No.  4364. 


Marks,  |?;*5 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  Z", 


Applied  loads. 


Total. 


POMWrf*. 

250 

1.250 

2,500 

5. 000 

7,500 

10,000 

11.000 

11,250 

ll.&OO 

11.750 

12,000 

12,250 

12, 500 

12, 75(J 

13. 000 

13,230 

13,500 

13,750 

22, 970 


Per  tanare 
iiicn. 


1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
91,880 


Elon^aftion 
per  inch. 


Inch. 

0. 

.000100 
.G00300 
.000667 
.001000 
. 001333 
.001500 
.001533 
.001567 
.001600 
.001667 
.001733 
.001767 
.008167 
.008833 

V0O94U0 
.010500 
.  011167 


SncceftRivo 

elongation 

per  inch. 


Imji. 


0. 


.000100 
.000200 
.000367 
.000333 
.  000333 
.000167 
.000033 
.000034 
.000033 
.000067 
.  000066 
.000034 
.006400 
.000666 
.000567 
.001100 
.000667 


Permanent 
set. 


Inch. 


0. 
0. 


0. 
0. 


Succes^sive 

permanent 

set. 


Iiieh. 


0. 


Bemarks. 


Iniiifdload. 


ElasUc  limit. 


I 


Tensile  strength. 


General  Bummary, 

Tensile  strength  per  square  inch  of  original  section ponmls. .    91, 880 

Elastic  limit  per  saaare  inch  of  original  section do. . .    50,  (XW 

Elongation  per  incn  after  rupture ^ inch ...      .  2033 

Elongation  i>er  inch  under  strain  at  elastic  limit do . . .  .  00176? 

Reduction  in  diameter  at  point  of  rupture do . . .        .144 

Keduction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

Position  of  ruptare 1".5  from  the  neck 

Character  of  broken  surface silky 

Elongationof  iooh8eo^onB..T. ?,-,-.. .*..rfr--t t t "-^f  ".35*,".;; 


k 
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Marks,  |%i 
Length,  5". 
Diameter,  l'M28^ 
Sectional  area,  1  square  inch. 
Ganged  length,  4''. 


No.  911. 


Applied  loads. 

Oomprea- 

Siicoemive 

coinprea' 

aion  per 

inon. 

PenaaDent 
ael. 

Siicceaaire 

pennaDent 

aet. 

Remarka. 

TotaL 

Peraqoaro 
incli. 

atonper 
incn. 

1,000 

5,000 
10. 000 
15.000 

ao.ooo 

«,000 

30.000 

35,000 

40,000 

41,000 

4^000 

43,000 

44,000 

45,000 

46.000 

47,000 

48,000 

49,000 

50.000 

52,000 

54,000 

56,000 

58,000 

60,000 

63,000 

64.600 

66.000 

66.000    ] 

70,000 

81,200 

Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
.     41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
81.200 

Inch. 
0. 

.000075 
.000175 
.000300 
.000450 
.000625 

.ooon5 

.000025 
.001075 
.001075 
.001125 
.001150 
.001175 
.001200 
.001250 
.001325 
.001500 
.008800 
.004425 
.006775 
.006225 
.009575 
.010950 
.012375 
.013950 
.015500 
.017250 
.019000 
.020875 

Inch, 

0. 

.00U075 
.000100 
.000125 
.000150 
.000175 
.000150 
.  000150 
.  .000150 

0. 
.000060 
.000025 
.000025 
.000025 
.000050 
.000075 
.000175 
.001300 
.001625 
.002350 
.001450 
.001350 
.001375 
.001425 
.001575 
.001550 
.001750 
.001750 
.001875 

Inch. 
0. 

Inch. 
0. 

• 

Initial  load. 

• 

Elastic  limit. 

0. 

1 

1 

1 

.002750 

.002750 

.010200 

.007450 

.018200 

.008000 

Ultimate  atreDgth. 

" 1 " 

Failed  by  double  flexure. 
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8-INCH    STEEL   B.   L.   RIFLES. 


Ko.  4362. 

Marks,  l^i[l^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Oauged  length,  3". 


Applied  loads. 

Elonig^tlon 
per  inch. 

Successive 

eloniration 

per  inch. 

Fermaxient 
set 

Saccesslre 

permanent 

set. 

Bemarks. 

Total. 

Per  square 
incji. 

Pimndt. 

250 

1,250 

2,500 

5,000 

7,500 

10.000 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

]3,250 

M,500 

13,750 

23,180 

Pounds. 
1,0  00 
5,000 
10,000 
20,000 
80,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
92,720 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001333 
.001500 
. 001533 
.001600 
.001633 
.001067 
. 001700 
.001733 
.007333 
.008000 
.008500 
.009267 
.009933 

Inch. 
0. 

.000133 
.000107 
.000333 
.000367 
.000333 
.000167 
.000033 
.000067 
.000033 
.000034 
.  000033 
.000033 
.005600 
.000667 
.000500 
.000767 
.000666 

Inch. 
0. 
0. 

Inch. 
0. 

InitifU  load. 

• 

Elastic  limit. 
Tensile  strong. 

0. 
0. 

r 

1 

" 

•  • .    .        ' 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..    92,720 

Elastic  lim i t  per  sanare  inch  of  original  section .- -. do . . .    50, 000 

Elongation  per  incn  after  rnptnro inch . .      .  3000 

Elongation  per  inch  under  starain  at  elastic  limit do...  . 001733 

Hednction  in  diameter  at  point  of  rupture do. . .        .  145 

Reduction  in  area  after  rupture,  per  cent  of  original  section 44.6 

Position  of  rupture • 1 "  .3  from  the  n«*k 

Character  of  broken  surface :> Hllkv 

Elongation  of  inch  sections ".10,  ".32*,  ".18 
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No.  43G3. 

Marks,  ^^p^i 

Diameter^  ''.504. 

Sectional  area,  .25  sqnare  mch. 

Gauged  leugth,  3''. 


Applied  loads. 


Totjd. 


250 

1,2»> 

2,500 

5,<KI0 

7,500 

10,000 

11.000 

11.2S0 

11,500 

11,750 

12.000 

12,250 

12.500 

12,750 

13.000 

22,810 


Per  aquAre 
iticn. 


PoundM. 
1.000 
5,000 
10.000 
20,000 
30,000 
40,000 
44,000 
45.000 
46,000 
47,000 
4i^,000 
49.000 
50.000 
51.000 
52.000 
91,240 


Klonfcation 
perlncb. 


Inch. 
0. 
.000100 
.00033.') 
.000667 
.001000 
.001333 
.001533 
.001507 
.001600 
.001633 
.007600 
.008000 
.008033 
.000367 
.010133 


Soccecwive 

eloDf^ation 

per iQch. 


I  Permanent 


Inch. 


0. 


.000100 
.000233 
.O0OH34 
.000333 
.0(M)333 
.000200 
.000034 
.000033 
.  00(iO:t3 
.  (ii)5007 
.000400 

:omu34 

.000766 


Inch. 


0. 
0. 


HucceiiMive 

pemiauent 

set. 


Inch. 


0. 


0. 
0. 


Ileinarks. 


TiiiUal  load. 


Elastic  limit. 


I 


IVuMiIe  Btrengtii. 


General  Bummary. 

Tensile  strength  per  square  inch  of  original  section pounds. .    91, 240 

KlastlNe  limit  per  aauare  inch  of  original  section uo. . .    47, 000 

EkiogfttSon  par  inon  after  mpture inch . .      .  1967 

E^ngatioB  per  inch  under  strain  at  elastic  limit do. . .  .  001633 

Kc^ucyoB  In  diameter  at  point  of  roptare do. . .        .  124 

Beduction  in  area  after  niptnre,  per  cent  of  original  section 39. 2 

Position  of  rapture 1".5  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  sectiona ".17,  ".30*,  ".12 
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8-INCH    STEEL   B.    L.    RIFLES. 


Jacket  No.  15. 


Length,  5". 
Diameter,  I'M 28. 
Section^.!  area,  1  square  incli. 
Gauged  length,  4". 


No.  929. 


Applied  loadH. 

Oomprea- 

sion  i>er 

iuob. 

Successive 

compres 

sion  per 

incL. 

Permanent 
set. 

Successive 

permanent 

set. 

1lemiu>1cs. 

Total. 

Per  square 
iucb. 

Poundt. 
1,000 
5.000 
^    10,000 
'    15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
60.000 
51,000 
52,000 
53,000 
54,000 
55,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
110, 350 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
50,000 
51,000 
52.000 
53,000 
54.000 
55,000 
56.000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
110,350 

• 

Inch. 
0. 

.000125 
.000275 
.000425 
.000625 
.000775 
.0009,50 
.  001125 
.001275 
.001450 
.001575 
.001625 
. 001700 
.001875 
.003500 
.005350 
.005950 
.007325 
.008625 
.009975 
.011325 
.012625 
.014000 
.015600 

Inch. 
0. 

.000125 
.000150 
.000150 
.000200 
.000150 
.000175 
. 000175 
.000150 
.000175 
.000125 
.000050 
.000075 
.000175 
.  001625 
.001 8.50 
.000600 
. 001375 
.001300 
.001350 
.001350 
.001300 
.001375 
.001600 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

::::::::::::i:::::::::::- 

t. 

0. 

v  i 

.  OOOO-Jo 

.  0(HMn>5 

1 

Elastic  limit. 

1 

i 

• 

j 

1 

1 

1  

Ultimate  streuf^th. 

■■' 1 

Failed  by  triple  flexure. 


~j:  *' 
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No.  918. 


3farks,  |^;^ 
LcDgth,  5".005. 
Diameter,  1".129. 
Sectional  area,  1  sqaare  inch. 
Oaaged  length,  4''. 


Applied  loadM. 


Total. 

Per  Miiare 
iuen. 

P9und», 

Ptnmda. 

1.000 

1.000 

5,000 

5,000 

10.000 

10,000 

15.000 

15,000 

20,000 

20,000 

25,000 

25,000 

30.000 

30.000 

35.000 

35,000 

40.000 

40,000 

41.000 

41,000 

42.000 

42,000 

43.000 

43,000 

44.000 

44.000 

45,000 

45,000 

46,000 

46,000 

^47.000 

47,000 

48,000 

48.000 

49,000 

49.000 

50,000 

50,000 

51,000 

51,000 

52,000 

52.000 

M.DOO 

54,000 

56,000 

56,000 

58,000 

58,000 

60^000 

60,000 

«2,000 

62,000 

64,000 

64,000 

66,000 

66.000 

66,000 

68.000 

70,000 

70.000 

M.lOO 

99,100 

Gomprea- 

Dion  per 

Incli. 


0. 


Inch. 

^000150 
.000325- 
.000500 
.000650 
.000825 
.000975 
.001150 
.001250 
.001275 
.001300 
.  001325 
.001350 
.001400 
.001450 
.001475 
.001560 
.  001575 
.002225 
.003000 
.  004375 
.005875 
.  007175 
.008650 
.  010100 
.011275 
.012825 
.014300 
.015950 
.  017450 


Biu'ceHoive 
compreA- 
*>4|}oii  per 
inch. 


Inch. 

.000150 
.000175 
.000175 
.000150 
. 000175 
.000150 
.000175 
.000100 
.000025 
.000025 
.000025 
.000025 
.0(M)050 
.000050 
.000025 
.000025 
.000075 
.000650 
.000775 
. 001375 
.001500 
.001300 
.001475 
.001450 
.001175 
.001550 
.  001475 
.  001650 
.001500 


Ponjiaueut 
aet. 


Inch, 


0. 
0. 


SurniAiilve 

penuuiieiit 

set. 


Inch. 


0. 


0. 


0. 


Reniarks. 


Initial  load. 


000250 


007725 


EUatic  limit 


.000250 


007475 


.  014625 


OOOfMO 


Ultimate  atrcngth. 


Failed  by  triple  fleiure. 
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8-inch  steel  b.  l.  eiples, 
Jacket  No.  17. 


No.  4500. 

Marks,  g^j^'i 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3". 


Applied  loads. 

Elongation 
per  mcli. 

Siic«essive 

elongation 

per  Inch. 

Permanent 
aet. 

Saccessire 

permanent 

Bet. 

Remarks. 

Total. 

Per  Mnare 
inch. 

Pounds. 
250 
1.250 
2,600 
5,000 
-7,500 
10,000 
11,000 
U,250 
11,500 
11,750 
12,000 
12,250 
12,500 
12, 750 
13,000 
13, 250 
13,500 
13,750 
14,000 
24,410 

Pounds. 

1,000 

5,000 

10,000 

20,000 

80,000 

.40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
97,640 

Inch. 

0. 

.000100 
.000300 
.000600 
.000900 
.001233 
.001367 
.001400 
.001433 
.001467 
.  001533 
.001567 
.001633 
.001667 
.001933 
.002400 
.003333 
.004500 
.006333 

Inch. 
0. 

.000100 
.000200 
.000300 
.000300 
.000333 
.000134 
.000033 
.  000033 
.000a34 
.000066 
.000034 
.000066 
.000034 
.000^66 
.000467 
.000933 
.001167 
.000833 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

• 

• 
Teuoilp  strength. 

0. 

0. 

•*         *         •  •      • 

! 

....... .....J. ....>...... 

I 
.    .......    ' -_.. 

General  summary. 

Tensile  strength  per  square  inoh  of  original  section jmnnds.-.    97. 640 

Elastic  limit  per  square  inoh  of  origtnsi  section do. ..    51,  OUO 

Klongation  per  inch  after  rupture • inch . .      .  1900 

Elongation  i>er  inch  under  strain  at  elastic  limit do. . .  .  001667 

Reduction  in  diameter  at  point  of  rupture do. . .        .  144 

iCtMluction  in  area  after  rupture,  per  cent  of  original  section 44. 6 

I'osition  of  rupture 1"  from  the  neck 

Character  of  broken  surface silky 

Elongation  of  inch  aeotions ....".32*,  ".15,  ".10 


8-INCH    STEEL    B.  L.  RIFLES. 
No.  941. 
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3farks,  |K^;i 

Diameter,  l'M28. 
Sectional  area,  1  square  inch. 
Gauged  JengUi,  M'. 


Applied  loads. 


Total. 


I  l,OUU 

5,000 

io,ooo 

15.000 
20,0OQ 
2S.  OOO 
30,OllO 
3S.CPUO 
40,  OOO 
45.  iXiO 

46,uao 

47,O(J0 
4«.  OOO 
49. 1)00 
5O.0Ol> 
51,000 
52,000 
53,000 
&4,000 
55.  OOO 
56,000 
57,000 
58,  OOO 
50.000 
60,000 
«2,000 
«4,  OOO 
06.000 
6H,000 
70,000 
72,  OOO 
74,  OOO 
76,000 
78,  OOO 
80,000 
110,300 


Per  sqaare 
inch. 


I*ouneL9. 

1,000 

5,000 

10.000 

15,000 

2U,0O0 

25,000 

30.000 

35,000 

40,000 

45.000 

46,000 

47,<KN) 

48.000 

40.000 

50,000 

51.000 

S2,  000 

2>3,  000 

54,000 

2^5.000 

5«.  000 

57,000 

58,000 

59,000 

60,000 

02,000 

94.000 

<S6,000 

(»,000 

TO,  000 

72,000 

74,000 

76,000 

78,000 

80,000 

110,300 


ComproA- 

Bion  Iter 

inch. 


Inch. 
0. 

.000100 
.000225 
.OOO^iSO 
.000500 
.000050 
.0008:25 
.OOIOOU 
.001150 
.001300 

.ooi:i5o 

.001400 
.001450 
.001500 
.001550 
.001825 
.00ri25 
.001850 
.002575 
.003750 
.004300 
.005050 
.005700 
.006450 
.007175 
.008500 
.010050 
.011400 
.012700 
.014300 
.015650 
.017000 
.018625 
.020225 
.022150 


8accc8Mive 

C(tm|»reA- 

siou  per 

iucn. 


Inth. 
0. 
.000100 
.000125 
,000125 
.000150 
.000150 
.000175 
.000175 
.000150 
.000150 
.000050 
.000050 
.000050 
.000050 
.000050 
.000075 
.000100 
.000125 
.000725 
.  001175 
.000550 
.000750 
.000050 
.000750 
.000725 
.  001325 
.001550 
.001350 
.  00130U 
.OOICOO 
.  00l3.'>0 
.001350 
.  001625 
.001600 
.001925 


rennanent 
Het. 


Inch. 


0. 


0. 


000025 


OU1S75 


.005050 


SucceMlvo 
perinftiient 


0. 


Inch, 


Remarks. 


Inilial  load. 


000025  ! 


Elastic  limit. 


.001850 


003175 


01 1075 


006625 


. 019125 


.007450 


Ultimate  strength. 


Palled  by  ti:iple  flexure. 


lOG 


8-INCH   STEEL   B.   L.    RIFLES. 


No.  4490. 

Marks,  ^?ji;i 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  lengtb,  3". 


Apx)lied  loads. 

Elongation 
per Inch. 

Successive 

elongation 

per  inch. 

1 
Permanent 
■et. 

Successive 

Keinarka. 

Total. 

Per  sonare 
iucn. 

permaueiit 
set. 

Poundt. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,000^ 

11,250*^ 

11.500 

11,750 

12,  (HK) 

12.250 

12.500 

12,750 

13,000 

13,250 

13, 500 

13,750 

14.000 

14, 250 

24.920 

Poundt. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
90,680 

Ineh. 
0. 

.000100 
.000300 
.000633 
.000967 
.001300 
. 001433 
. 001467 
.001533 
.001600 
.  O016:i3 
.001667 
.001700 
.001738 
.001767 
.002287 
.003933 
.004667 
.005567 
.006233 

Ineh. 
0. 
.000100 
.000200 
.000333 
.000334 
.000333 
. 000133 
.000034 
.000066 
.000067 
.000033 
.000034 
.000033 
.000033 
.000034 
.000500 
,001666 
.000734 
.000000 
.000666 

Tneh. 

0. 
0. 

.Inch. 
0. 

Initial  load. 

• 

Elsstic  limit. 
Tensile  Nlrengtli. 

0. 
0. 

« 

............ 

General  aummary. 

Tensile  strength  per  square  inch  of  original  section , ponnda..        99,680 

Elastic  limit  per  soaare  inch  of  original  section do. . .        52, 000 

Elongation  per  incn  after  rupture inch . .         .  1967 

Elongatioi^per  inch  under  strain  at  elastic  limit do. . .      .001767 

Reduction  in  diameter  at  point  of  rupture do...  .134 

Reduction  in  area  after  rupture,  per  cent  of  originnl  section 41. 9 

Position  of  rupture 1".45  from  the  neck 

Character  of  broken  surface silky 

Elongatioii  of  inch  secUons ., ".16,  ".32*.  ".U 


8-mCH    STEEI.  B.   L.    RIFLES. 


JJlOKET  No.  18. 
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Ko.  934. 


Marks,  l^i 

Length,  5''. 

Diameter  ''1.128. 

Sectional  area,  1  square  incli. 

Ganged  length,  4'\ 


Applied  kMdtt. 

ComprM- 

sioDMr 

inoS. 

Sncceasive 

oompres- 

sioDper 

Incn. 

Permanent 
set. 

Saooeuive 

permanent 

set. 

Bemmrkii. 

TouJ. 

Peraiinare 
incn. 

Poundi. 

1,000 

5,000 

10,100 

15,006 

ai),ooo 

25,000 

30,000 

tt,000 

40.000 

45.000. 

48,000 

49.000 

5J,000 

51.000 

Poundt. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
36,000 
40.000 
45.000 
48,000 
40.000 
50,000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
67.000 
58.060 
59,000 
60.000 
61,000 
62,000 
63,000 
64.060 
66,000 
66,000 
67,000 
68,000 
69,000 
70.000 
106,700 

IfUh. 

0. 
.000125 

.oooqoo 

.000450 
.000600 
.000775 
.000926 
.001075 
.001250 
.001375 
.001475 
.001525 
.001725 
.006660 
.006100 
.006725 
.007425 
.008125 
.0087(K> 
.009075 
.010025 
.  010725 
. 011575 
.012100 
.012775 
.013500 
.014425 
.015200 
.015975 
.016500 
.017525 
.018300 
.019150 

JneA. 

0. 
.000125 
.000175 
.000150 
.000150 
.000175 
.000150 
.000150 
.000175 
.000125 
.000100 
.000050 
.000200 
.003925 
.000450 
.000625 
.000700 
.000700 
.000575 
.  0001)75 
.000950 
.000700 

IneK 
0. 

Ineh^ 
0. 

Initial  load. 

» 

0. 

.000050 

.00(H)50 


EImHc  limit. 

Ultimate  strength. 

1 

.000275 

.000225 

'     ^040 

&3,000 

KOOO 

1    55,000 
1    96,000 

.006100 

.005825 

!    57.000 

58,U0O 

59.000 



00. 000 
01.000 
62,000 
63.000 

.000850 
.  000525 
.000675 
.000725 
.0(M)325 
.000775 
.000775 
.000525 
.001025 
.000775 

. 000325 

.  00;i225 

••■•"•'■•••" 

64.000 



1 

65,000 
66,000 

.012725           .003400 

67.000 

i 

68.000 

69.000 



70,000 

1   :io&7oo 

.000850 

.016500 

.  0a:J775 

L 

---1 "  — — 

Failed  by  triple  flexare. 
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8-INCH    STEEL   B.    L.   RIFLES. 


Jacket  l^o.  19. 

No.  927. 

Marks,  ^^^^i 

Length,  5". 

Diameter,  l'M25. 

Sectional  area,  .994  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compres- 
sion i>er 
incfi. 

Successive 
compres- 
sion per 
inch. 

Permanent 
set. 

Snccessive 

permanent 

set. 

'  Remarks. 

ToUl. 

Per  square 
inch. 

Pounds. 
994 
4.070 
9,940 
14, 910 
19,980 
24,850 
29,820 
34,790 
39,760 
44,730 
49,700 
50,094 
51,688 
52,682 
53,676 
54,670 
55.664 
57,652 
59,640 
61,628 
63.616 
65,604 
67.592 
69,580 
102, 200 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
25.000 
30.000 
36,000 
40,000 
45,000 
60.000 
61,000 
62,000 
53.000 
54,000 
55.000 
56,000 
58,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
10-2,820 

•Ine?i. 

0. 
.000125 
.000275 
.000450 
.000600 
.000775 

«  000950 
.001100 
.001275 
.001450 
.  001675 
.001600 
.001025 
.002175 
.005375 
.006100 
.000725 
.008150 
.009675 
.  OIKKM) 
.012500 
.013875 
.015425 
.017100 

Inch. 
0. 

.000125 
.000150 
.000175 
.000150 
.000175 
.000175 
.000150 
.000176 
.000175 
.000125 
.000025 
.000025 
.000560 
.003200 
.000725 
.000025 
.001425 
.001525 
.001325 
.001500 
.001375 
.O015.'i0 
.001675 

Inch. 
0. 

Inch, 
0. 

IniUal  load. 

Elastic  limit. 

• 
Ultimate  strength. 

..f.. ....... 

0. 

0. 

Failed  by  double  flexure. 


8-INCH   STEEL. B.    L.    RIFLES. 
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Jacket  No.  20. 

No.  4548. 

Marks,  |^i 
I>iaiEieter,  '^564. 
Sectional  area,  .25  square  inch. 
Gauged  leugth,  3''. 


Applied  loads. 


Total. 


250 

1.250 

2,50Q 

5,000 

7,500 

10,000 

11.000 

11,260 

ll.SOO 

11,750 

12.000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

24,110 


Per  8qn«re 


ir  smtj 
inca. 


P<ntnds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
44,000 
45.000 
46,000 
47,000 
48,000 
48,000 
50,000 
51,000 
52,000 
53,000 
54,000 
96,440 


Elonizratlon 
per  inch. 


Ineh. 
0. 

.000100 
.000300 
.000600 
.000033 
.001333 
.001467 
.001500 
.001533 
.001567 
.001600 
.001633 
.001033 
.003167 
.004733 
.005267 
.006333 


SnoceMive 

elon^tion 

per  inch. 


Inch. 


0. 


.000100 
.000200 
.000300 
.000333 
.OOOMO 
.000134 
.000033 
.000083 
.000034 
.000033 
.000033 
.000300 
.001234 
.001566 
.000534 
.001060 


Permanent 
set. 


Ineh, 


0. 
0. 


SuccesAive 

]>emianent 

set. 


Ineh. 


0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  sqiuue  inch  of  original  section pounds . .    06, 440 

E^stic  limit  per  sanare  inch  of  original  section do . . .    49. 000 

Eiongsttjon  per  inch  after  rapture. inch..      .1967 

Eloagatlon  per  inch  under  strain  at  elastic  limit do ....  00  L633 

Redaction  in  diameter  at  point  of  rapture do . . .        .144 

Kedactioo  in  area  after  rupture,  per  cent  of  original  section » 44. 6 

Poaition  of  rupture - at  tho  middle  of  stem 

Chancier  of  broken  surface silky,  serrated 

Elongation  of  inch  sections ".12,  ".35*,  ".12 
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8-INCH    STEEL    B.    L.   RIFLES. 


Jacket  l^o.  19. 


No.  927. 

Marks,  |?'/i 

Length,  6". 

Diameter,  l'M25. 

Sectional  area,  .994  sqaare  inch. 

Gauged  length,  4". 


Applied  loads. 

Coinpres- 

sioo  per 

inch. 

Successive 
compres- 
sion per 
inch. 

Fenuaneot 
set. 

Saccessive 

permanent 

set. 

'Remarks. 

ToUl. 

Per  square 
inch. 

Pounds. 
994 
4,970 
9.940 
14, 910 
19,980 
24,850 
29,820 
34,790 
39,760 
44,730 
49.700 
50,694 
51,688 
52,682 
53.676 
54,670 
65.664 
57,652 
59,640 
61.628 
63, 616 
65,604 
67,502 
69,  .580 
102, 200 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
25.000 
30.000 
36.000 
40.000 
45,000 
60,000 
61.000 
62,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68.000 
70,000 
100. 820 

•Inch. 

0. 
.000125 
.000275 
.000450 
.000600 
.000775 

^000950 
.001100 
.001275 
.001450 
.  001575 
.001600 
.001625 
.002175 
.005375 
.006100 
.000725 
.008150 
.009675 
.011000 
.012500 
.013875 
.015425 
.017100 

Inch. 
0. 

.000125 
.000150 
.000175 
.000150 
.000175 
.000175 
.000150 
.000175 
.000175 
.000125 
.000025 
.000025 
.000560 
.003200 
.000725 
.000625 
.001425 
.  001525 
.001325 
.001500 
.  001376 
.0015.50 
.  001675 

Inch. 
0. 

Inch, 
0. 

Initialload. 

• 

BlasUc  limit 
Ultimate  strength. 

« « . »% • ••••«• 

0. 

0. 

<ab 


Failed  by  double  flexure. 
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Jacket  No.  20. 

No.  4548. 

Marks,  §,^^ 
Diameter,  ''.564. 
Sectional  area,  .25  Bquare  inch. 
Gaag'ed  leugtb,  3''. 


Applied  loads. 


Total. 


1,2S>0 

5.0OO 

7.  500 

10,000 

U,0OO 

ii.aco 

ll.SOO 

11,750 

12.0OO 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

24.  no 


aqn 
ncA. 


Per  aqnare 
in 


1,000 

5,000 

10,000 

30,000 

30,000 

40,000 

44,000 

45,000 

46,000 

47,000 

48,000 

49.000 

50,000 

51,000 

52,000 

53.000 

54,000 

96,440 


Elongation 
per  inch. 


Intk. 
0. 

.000100 
.000300 
.000000 
.00003d 
.001333 
.001407 
.001600 
.001583 
.001507 
.001000 
.001033 
.001933 
.003107 
.004733 
.0O9M7 
.008333 


8noc«s«ive 

eloueation 

per  Inch. 


Ineh. 
0. 

.000100 
.000200 
.000300 
.000383 
.000400 
.000134 
.000033 
.000033 
.000034 
.000033 
.000033 
.000300 
.001234 
.001566 
.000634 
.001060 


Pomianent  !Vf5*A"l!? 


set. 


Tndi. 


0. 
0. 


pemiaoent 
set. 


Inch. 


0. 
0. 


Remarks. 


Initial  load. 


Elastic  llnilt. 


Tensile  strength. 


Oeneral  summary, 

Tenfiil«  strenKtli  per  aqiutfe  inch  of  original  section pounds..    96.440 

Elastic  limit  per  square  inch  of  original  section do...    49.000 

Floneation  per  inch  afternipturo inch..      .1967 

-g|0,iMti<»n  per  incb  under  strain  at  elaatlo  limit do...  .0016.3:{ 

RedvuTt ion  in  di ameter  at  point  of  rapture do . . .        .  1 44 

Kedoc^ion  in  area  alter  rupture,  per  cent  of  original  scH'tioti 44. 6 

p^isition  of  rapture at  the  middle  of  stem 

of  broken  surface silky,  serrated 

of  inch  aectiona ".12,  ".35*.  ".I'J 


r 
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8-INCH   STEEL   B.   L.   RIFLES. 


Ko.  955. 


Marks,  |%i 

Length,  5". 
Diameter,  1".126. 
Sectional  area,  1  square  inch^ 
Gauged  length,  4". 


Applied  loadf. 

Compres- 
sion per 
inca. 

Successive 
compres- 
sion per 
inch. 

Perma  ncn  t 

Saccessive 

BemMtkB, 

Total. 

Per  square 
inch. 

set. 

permanent 
set 

Pminds, 
1,000 
5.000 
10,000 
15,000 
20^000 
25.000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,  000 
66,000 
68,000 
70,000 
72,  (KK> 
74,000 
76.000 
78,000 
80.000 
107, 780 

Pounds. 
1,COO 
5,000 
10,000 
16,000 
20,000 
26,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000  - 
51.000 
52,000 
53.000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80,000 
107,780 

Inch. 
0. 

.000076 
.000200 
.000325 
.000450 
.000575 
.000700 
.000825 
.000975 
. 001125 
.001175 
.001200 
.001250 
.001275 
.001976 
.002425 
.003250 
.003875 
.004500 
.005675 
.007575 
.008925 
.010600 
.011800 
.013250 
.014825 
.016550 
.018000 
.019750 
.021175 
.022875 
.025050 

In^. 
0. 

.000075 
.000125 
.000125 
.000125 
.000125 
.000125 
.000125 
.000150 
.000150 
.000050 
.000025 
.000050 
.000025 
.000700 
.000450 
.     .000825 
.000625 
.000625 
.001176 
.001900 
.001350 
.  001575 
.001300 
.001450 
.001,575 
,001725 
.001450 
. 001750 
.001425 
.001700 
.002175 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

' 

0. 



0. 

ElaaUc  limit. 

• 

Ultimate  strength. 

• 

.^000500 

.000500 

- 

1 

r 

1                        1 

1 

Failed  by  triple  flexure. 
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Ill 


No.  4547. 


Marks  :&%i 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Ganged  length,  3". 


/        Applied  loads. 


L 


Total. 


1,250 
2.300 
5.  OOO 
7,  3<JO 

10.  QUO 

11.  OOO 
1J,250 
11,500 
11.7SO 

12.  OOO 

i:i.23o 

12.500 
12.T50 

13.  O'lO 

ia.:Sao 

13.500 
13,730 
14.000 
OlO 


Per  sQnare 


flCl). 


inc 


T*aund9. 

1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
44,000 
45.  OOO 
40,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54.000 
55.000 
50,000 
1OO.040 


Elon^Uon 
per  inch. 


Inch. 

0. 

.000133 
.000367 
.000607 
.001000 
.001333 
.001433 
.001500 
.  001.567 
.001600 
i 001633 
.001700 
.001733 
.001800 
.001933 
.002-267 
.002767 
.003333 
.004267 


SncceMive 

elongation 

per  inch. 


.000133 
.000234 
.000300 
.000333 

.ooo;e3 

.000100 
.000067 
.000007 
.000033 

.  oooort3 

.000067 
.000033 
.00<N)67 
.000133 
.000334 
.000500 
.000566 
.000034 


Permanent 
Bet. 


Inch. 


0. 
0. 


0. 
0. 


SiircoMive 
permanent 

H«t. 


7n«A. 
0.  • 


Bemarks. 


Initialload. 


EImUc  Umit 


Tensile  strcnf^h. 


Qeneral  summary. 


T«n«0e  ntren^tb  per  square  inch  of  original  section pounds 

Klsaiic  limit  per  saaareinchof  original  aection  do. 

Elnojcat  ion  per  incn  after  m pt are inch 

Skmemtkyn  per  Inch  ander  strain  at  elaatic  limit do. 

Bedaction  in  diameter  at  point  of  rupture «hi. 

Kadactioii  in  area  after  rapture,  per  cent  of  original  section  

Pneition  of  mpture l".65  from  tlie  neck 

Chararter  of  broken  sarfaoe gninular,  4U  per  cent ;  silky  serrated,  60  tier  cent 

of  inchapotiona.. .,,.,,, ,.....:-••• -rr ,.,.,.:,,V2,">%"45 


100,040 

51,000 

.1833 

.001800 

.114 

36.4 
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Jacket  Ko.  23. 
No.  4554. 


Marks,|?fi 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loftds. 

Eloneation 
per  inch. 

SncceAHive 

elongntion 

per  inch. 

Peminnent 
set. 

Sut'ce«»lvo 

pcriuaneiit 

Het. 

0 

Remarks. 

Totel. 

Peraquare 
incn. 

Founds. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,000 

11,250 

11,500 

11,750 

12,000 

12,350  ' 

12,500 

12,750 

13,000 

13,250 

24,020 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
40,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
62,000 
53,000 
96,080 

Inch. 
0. 

.000067 
.000300 
.000633 
.000967 
.001333 
.001533 
.001600 
.001633 
.001667 
.001700 
.001867 
.003167 
.004000 
.004933 
.005667 

Inch. 
0. 
.000067 
.000233 
.000333 
.000334 
.000366 
.000200 
.000067 
.000033 
.000034 
.000033 
. 000167 
. 001300 
.000833 
.000033 
.000734 

Inch. 
0. 
0. 

Inch. 
0.      - 

Initial  load. 

............ 

. 

/ 

.000033 
.000033 

.000033 
0. 

1 

£hi8tio  limit. 

Tensile  strength. 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  per  sanare  inch  of  origlnu  section do . . 

Elongation  per  incn  after  rtiptnre inch . 

Elongation  per  inch  ander  strain  at  elastic  limit do. . 

Reduction  in  diameter  at  point  of  rupture >..do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture I'M  from  iieik 

Character  of  broken  surface granular;  dull  HcrratfU  n]Hit  at  (li«*  circuiiifnri'nce 

Elongation  of  InohBeotiona , ,, ".13,  ".17,  ".17' 


96,060 

48,000 

.l.'ie? 

001700 

.054 

18.3 


8-INCH   STEEL    B.   L.    RIFLES, 


113 


Kg.  4553. 


Diameter,  ''•664. 

Sectional  area,  .25  square  ftich. 

Ganged  leogth,  3". 


Applied  loads. 


Total. 

Per  •onarc 
iocli. 

B9undM. 

PoKfidfl. 

250 

1,000 

i,tso 

5,000 

2,500 

10,000 

5,000 

20.000 

7,500 

30.000 

lO.OOO 

40,000 

11,000 

44,000 

11.250 

45.000 

11,500 

40.000 

11,750 

47,000 

12,000 

48,000 

12,  KO 

40,000 

12,500 

50,000 

12.790 

51,000 

13,000 

52.000 

13,250 

53,000 

13.500 

54,000 

13,750 

55.000 

2A.720 

98,880 

KlonjETAtioii 
per  inch. 


0. 

.000087 
.000300 
.000633 
.000067 
.001333 
.001467 
.001533 
.001567 
.001633 
.001667 
.001700 
.0017X1 
.001000 
.  002133 
.002767 
.003000 
.OOiOOO 


Siiccoimivo 
'  oloncatioii 
I>or  iucb. 


Inch. 
0. 

.000067 
.000233 
.0(^)333 
.000334 
.000360 
.00<n34 
.000066 
.000034 
.0Q0066 
.000034 
.000033 
.  000033 
.  000167 
.000233 
.000634 
.001133 
.000700 


Permanent 
set. 


SncocRsivt* 

lieniiaDent 

net. 


Inch. 


Inch. 


Remarks. 


0. 
0. 


!    0. 


Initial  load. 


.000033 
.000033 


000033 


I 


Elastic  limit. 


Tensile  strenf^tb 


General  $nmmary. 


Teaaile  atreD^th  per  sqnare  Inch  of  original  section pound n . .    08,  WW 

Klastic  limit  per  aooare  inch  of  original  section ilo. . .    50.  OOO 

EloBgation  p«r  incii  after  mptnre inch. .      .  IWJT 

EkmiEatioD  per  iDch  under  strain  at  elastic  limit , do. . .  .  0017:t3 

JErduction  in  diameter  at  point  of  rupture do. . .        .124 

RednetioD  in  area  after  rapture,  per  centum  of  ori<;iual  Mi^'tifin 39. 2 

Position  of  rupture 1".2  from  m»«k 

Character  of  broken  surface granular;  silk v  CKUttT 

£k>o£ation  of  inch  sections ".24*,  ".22*,  ".10, 

H.  Ex.  161 8 
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S-roeH   B.    L.    STEEL   RIFLES. 


Specific  Gravity  and  Hardness  op  Tubes,  Jackets,  and  Hoofs. 

8-IHCH  STEEL  B.  L.  RIFLES. 


[Ko  tenaion  teftts  of  these  BjABcimozis.] 


Num- 
ber of 
rifle. 

Marks. 

Speciflo 
gravity. 

Hardness. 

2 

«R,  T 

B  Rii  oBL 

7.8584 

17.53 

5 

8R,  T 

BRuM 

7.8609 

19.29 

6 

8K«  T 

BRiiM 

7.8671 

18.68 

7 

8R,  T 

B  Rti  M 

7.8519 

17.53 

R 

8B,  T 

BRs  M 

7.8576 

19.92 

9 

8B,  T 

BR,  M 

7.8561 

18.38 

11 

8R„T 

BR,  M 

7.8552 

19.90 

12 

8RaT 

BR.  M 

7.8520 

17.17 

13 

8  R„  T 

BR,  M 

7. 85ie 

17.99 

14 

8  Ru  T 

BRt.M 

7.8546 

1^.51 

15 

8R„T 

BR,  M 

7.8592 

17.62 

16 

8R„T 

BR,  M 

7.8588 

18.98 

17 

8R„T 

BR,  M 

7.8534 

18.29 

18 

8R„T 

BR,  M 

7.8629 

18.19 

19 

8R„T 

BR,  M 

7.8564 

15.58 

20 

8R»T 

BR,  M 

7. 8572 

17.62 

21 

8RiiT 

BR«  M 
BR„» 

7. 8583 

17.53 

2 

8R,  J 

7.8527 

19.29 

5 

-    8R«  J 

BR«  K 

7.8549 

19.08 

7 

8Rt  J 

B  Rf ,  lA 

7.8586 

18.88 

8 

8R|  J 

B  RiA  M 

7.8548 

16.90 

9 

8Rf  J 

BR,oH 

7.8584 

16.82 

10 

8R,«.J 

B  R14  m 

7.8560 

20.03 

11 

8Ri,  J 

BR«  M 

7.8528 

16.15 

12 

8RmJ 

B  Rin  M 

7.8545 

20.03 

13 

8R|gJ 

BR,  M 

7.8533 

18.09 

14 

8R,4J 

BR«  M 

7.8517 

17.53 

15 

8R,sJ 

BR,  M 

7.8584 

18.78 

16 

SRisJ 

BR,  M 

7.8525 

19.60 

17 

8R„J 

BR,  M 

7.8566 

20.25 

18 

8R,gJ 

BR,  M 

7.8526 

17.99 

19 

8R|,J 

BR,  M 

7.8542 

19.81 

20 

8R,qJ 

BR«  M 
R4  Id. 

7.8566 

19.49 

6 

8R«  A« 

7.8522 

21.64 

7 

8Ry  At 

R,  jil 

7.8496 

20.35 

8 

8R«  As 

R4  M 

7.8512 

20.70 

9 

8R,  A4 

RRjM 

7.8580 

19.70 

10 

8  Rio  Aj 

BR4M 

7.8482 

21.64 

11 

8  R„  A3 

R,  M 

7.8461 

20.36 

12 

8  R|3  -A-i 

R4  H 

7.8467 

23.30 

14 

8  R,«  A. 

K«  M 

7.8520 

20.93 

16 

8  R,«  A4 

BR4M 

7.8548 

23.17 

17 

8  R„  A, 

R4  M 

7.8512 

22. 51 

18 

8  R||  Aj 

R,  M 

7.8504 

22.14 

19 

8  R|<i  A3 

R4  M 

7.aT09 

23.17 

20 

8RmA« 

Rt  M 

7.8.'»:»6 

23.84 

23 

6R«i|Aa 

R,  M 

7.8521 

22.39 

8-INCH   B.    L.    STEEL    RIFLES. 
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TAB  ULATION  OF  TENSION  SPECIMENS  FROM  8-INCH  STEEL  B.  L.  RIFLfS. 

[St«ms,  3  inchM  long;  .564  inch  diameter.] 

1 


Xo  of 
test. 


4319 

4320 

4313 

4314 

4282 

4281 
43» 

4377 

4353 
4354 

4375 


4376 
4381 

4373 
4350 
434M) 
4371 
4372 
4408 

4407 
4496 


4497 
4510 
4509 

4347 
4346 
4316 
4315 
4342 
43  to 
4341 
4361 
4362 
4363 
4.J00 
4499 
4^>48 
4547 


Pocitioningao. 


Tube  No.  2. 


...do 

Tube  No.  7. 

— do 

Tube  No.  8. 


— do 

Tub©  No.  11. 


...do 

...do 
...do 
...do 


...do 

Tube  No. 


13. 


...do 

— do 

— do 

do 

— do :-. 

Tub©  No.  17. 


— do 

Tube  No.  20. . . 


— do 

Tub©  No.  23.. 
...do 


Jacket  No.  2 . . 

...do 

Jacket  No.  8  . . 

. .  .do 

Jacket  No,  11 . 

...do 

Jacket  No.  14 . 

— do 

- .  .do 

Jacket  No.  17 . 
....do 

Jacket  No.  20. 
....do 


4554      Jacket  No.  23 


4553 


«  •  •  %4V   ««  ••••••« 


Location 

of  Bpeci* 

mens. 


Middle 


.do 
do 


...do 
...do 


do 
do 


do 


, ..do .. 
Inside 
Outside 


Middle 
..do  ... 

...do ... 
...do  ... 
...do ... 
Inside  . 
Middle 
, . .do  . . . 


.do 
.do 


...do 
...do 
...do 


..do ... 

...do ... 

..do ... 

, ..do ... 

, . .do  . . . 

, .  .do  . .. 

Inside . 

Middle 

..do ... 

..do ... 

, . .do  . . . 

. . . do  . . . 

...do ... 

..do ... 


...do 
...do 


Elastlo 

limit  per 

square 

inch. 


Pounds. 
44.000 

44,000 
50,000 

52,000 
52,000 

55. 0(K> 
46.000 

46,000 

50,000 
49.000 
48.000 


47.000 
49,000 

45,000 
56.000 
51,000 
50,000 
50,000 
49,000 

40,000 
48,000 


49,000 
48,000 
51.000 

44,000 
49.000 
49,000 
48,000 
54,000 
52.000 
51,000 
50,000 
50,000 
47,000 
51.000 
52,000 
48,  (K)0 
51,000 


48.000 
50,000 


Tensile 
strenn^h 

per 

aquare. 

inob. 


PimndM, 
94.120 

83,920 
91.680 

87,560 
99.240 

90.880 
80,080 

87,720 

85,060 
98,440 
90,560 


66,360 
94,240 

90,360 
90.760 
86,760 

82,880 
91.440 

03,680 
91.160 

92.240 
88.120 
95,360 

86,320 
86,120 
87,160 
88,240 
91,160 
97,680 
97,880 
91,880 
92,720 
91, 240 
97.640 
99,680 
96,440 
100,040 


96,060 
98,880 


Elonga- 
tion. 


Peret. 
17.7 

21.0 
20.3 

22.3 
16.7 

19.3 
16.0 

16.7 

25.3 
20.0 
16.0 


20.7 
17.3 

19.7 
20.3 
22.3 
26.3 
26.3 
20.7 

20.3 
20.3 


20.7 
22.0 
18.0 

21.7 
21.0 
20.0 
21.3 
20.3 
19.7 
19.7 
20.3 
20.0 
19.7 
19.0 
19.7 
19.7 
18.3 


15.7 
18.7 


Con- 
traction 
of  area 


Per  et. 
36.4 

49.7 
27.6 

39.2 
36.4 

41.9 
24.6 

27.6 

47.2 
44.6 
24.6 


33.5 
33.5 

41.0 
41.9 
41.9 
52.2 
52.2 
39.2 

47.2 
36.4 


44.6 
44.6 
36.4 

47.2 
41.9 
41.9 
41.9 
47.2 
41.9 
41.9 
44.6 
44.6 
39.2 
44.6 
41.9 
44.6 
36.4 


18.3 
39.2 


Appearance  of  fracture. 


Silky.  80  |)er  cent:  fine 
granular.  20  per  cent. 
Silky. 

Silky,  40  per  cent ;  gran- 
ular, 60  per  cent. 
Silky. 

Silky,    slightly    gran- 
ular. 
Silky. 

Granular  and  dull  ser- 
rated. 
Silky,  serrated   and 

gninular. 
Silky. 
Do. 
Silky,  oblique,   50    per 
cent ;  granular,  50  per 
cent. 
Silky,  oblique. 
Oranular  and  silky,  ob- 
lique. 
Silky. 
I^. 
Do. 
Do. 
Do. 
Granular.  50  per  cent; 

silk3*,  50  per  cent. 
Silky. 

Grsnular,  60  per  cent; 
silky,  serrated,  40  ]>er 
cent. 
Silky. 
Do. 
Granular,  55  per  rent; 

silky.  45  per  cent. 
Silky.' 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
l>o. 
Do. 
Do. 
Do. 
Do. 
Silky,  serrated. 
Granular.  40  per  cent; 
silky,  serrated,  60  per 
cent. 
Granular,  dull  serrated 

spot. 
Granular,  silky  center. 
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TABULATION  QF  COMPRESSION  SPECIMENS  FROM  S-INCH  STEML  B.  L. 

RIFLES. 


Ko.of 
teat. 


901 
893 
905 
807 
898 
900 
9U 
925 
915 
916 
939 
908 
933 
926 
940 
942 
947 
928 
894 
895 
896 
909 
917 
902 
910 
907 
911 
929 
918 
941 
934 
927 
950 


Position  in  gnu. 


TiibeNo.  2. 
Tub©  No.  5. 
Tube  No.  6. 
Tube  No.  7. 
Tub©  No.  8. 
Tube  No.  9. 
Tube  No.  11. 
...do 


Tube  No.  12. . 
Tube  No.  13. . 
Tube  No.  W.. 
Tube  No.  16. . 
Tube  No.  17.. 
Tube  No.  18. . 
Tube  No.  19. . 
Tub©  No.  20. . 
Tube  No.  21.. 
Jacket  No.  2 
Jacket  No. 
Jacket  No. 
Jacket  No. 
Jacket  No. 
Jacket  No.  10 
Jacket  No.  11 
Jacket  No.  12 
Jacket  No.  13 
Jacket  No.  14 
Jacket  No.  15 
Jacket  No.  16 
Jacket  No.  17 
Jacket  No.  18 
Jacket  No.  10 
Jacket  No.  20 


5 

7 
8 
9 


Location 
of  speci- 
mens. 


Middle. 
...do ... 
..  .do ... 
...do ... 
. . .do  . . . 
...do ... 
. .  .do  . .. 
...do  ... 
...do ... 
...do... 
. .  .do ... 
...do... 
. . .do  . . . 
...do... 
...do ... 
. . .do ... 
...do ... 
. .  .do  . .. 
...do ... 
...do ... 
...do ... 
...do ... 
...do ... 
— do . .. 

do  . .. 

..  .do ... 
. . . do  . . . 
. .  .do  . .. 
. .  .do  ... 
...do  ... 
. .  .do .., 
. .  .do  .. , 
. . . do  . . , 


Elastic 

limit  per 

sjiaare 

inch. 


Pounds. 
46,000 
45,000 
47,000 
48,000 
62,000 
47,000 
44,000 
41,000 
46,830 
44,000 
41,000 
47,000 
49,000 
46,000 
49,000 
49,000 
47,000 
51,000 
46,000 
48,000 
47.000 
44.000 
48,000 
50,000 
52,000 
50,000 
47,000 
52,000 
49,000 
51,000 
49,000 
52.000 
49,000 


Ultimate 

strength 

persquax© 

inch. 


Poundt. 

108,700 
85,580 

107,800 
96,650 
90,540 

105.600 
95,180 
92,100 
94,660 
92,200 
97,100 

105,600 
99,800 

101,300 
96,200 

102,200 
96,810 

108, 330 
97,  ."too 
96,775 
93,600 
88,200 

103,100 

103,600 
94,20a 

107,800 
81,200 

110,350 
99,100 

110, 300 

106,700 

102,820 

107,780 


Manner  of  failure. 


Triple  flexure 

...do.. 

...do... 

...do. . 

...do.'. 

...do.. 

...do.. 

...do.. 

Double  flexure. 

Triple  flexure 

...do.. 

...do.. 


.do. 
.do. 


..do... 

, .  .do.. . 

..do — 

...do... 

..do 

..do... 


. .  .do . . 
Double  flexure 
Triple  flexure. 

. .  .do 

Double  flexure 

...do 


Triple  flexure. 
— do 

t     V     ■     all  V  ■•■■■•••«•< 

Double  flexure 
Triple  flexure. 


Length.  IDiameter. 


InektM. 
5 
5 
5 
5 
5 
o 

4.075 
5 

5.009 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 

5.005 
5 
5 
5 
5 


Jneht*. 
1.128 

.798 
1.128 
1.0092 

.798 
1.128 
1.129 
L128 
r.l03 
1.105 
L128 
1.138 
1.128 
1.128 
1.138 
1.128 
1.128 
1.128 
1.0092 
1.0092 
1.0092 
1.128 
l.KS 
1.128 
1.128 
1.128 
1.128 
1.128 
1.129 
L128 
1.128 
1.125 
L126 


^h 
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10-INCH   STEEL   B.    L.    RIFLES. 
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Tube  No.  2. 


No.  043. 


Marks,  i^^S: 
Lengthy  5". 
Diameter,  l'M28. 
Sectional  area,  1  sqaaro  inch. 
Gauged.  len^h,  4''. 


/        AppUad  loads. 

Compres- 
sion per 
inoo. 

SnCC6MlT6 

coinpres- 

sion  Mr 

inch. 

Permaneiit 
set. 

Saccessive 

RbtamtKA. 

/  To*^.     ^-^^-SL 

peruAuent 
set. 

/  J^tm^f.          JRansnds. 
I        1,000                   1*000 
1        5,  OOO                   5. 000 
1       lO.  OOO                  10, 000 

1      lis  OOO              15.  noo 

Ineh. 
0. 

.000100 
.000250 

•  .000375 
.000500 
.000650 
.000800 
.000050 
.001125 
.0011.50 
.001175 
.001200 
.001225 
.001250 
.001275 
.001325 
.001375 
.001690 

.     .002100 
.003275 

.006100 
.007650 
.000000 

.010275 
.011025 
.013125 
.014S25 
.016325 
.017876 
.010675 
.021325 
.023450 

Inch. 
0. 

.000100 
.000150 
.000125 
.000125 
.000150 
.000150 
.000150 
.000175 
.000025 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000060 
.000275 
.000450 
.001175 
.001550 
.001275 
.001i>50 
.001350 
.001275 
.001350 
.001500 
.001700 
.001500 
.001550 
.001800 
.OOIIKM) 
.002125 

IfUk. 

0. 

In^k. 
0. 

luiUftl  load. 

1 

90.O0O 
25,  OOO 
30.000 
35,  OOO 
40.000 

41.  OOO 

42.  OOO 

43.  OOO 

44.  OOO 

45.  OOO 
40.000 
47,  OOO 
48,000 
49.  OOO 
5O,00O 
52,000 
54,  OOO 
5«,000 
58,000 
00,000 
«2,0OO 
«4,000 
60,000 
•8,000 
70,000 

30.000 

25.000 

30,000 

35,000 

40,fKW 

4L.O00 

42,000 

43,000 

44,000 

45,000 

4«,000 

47,000 

48,000 

40.000 

fiO,000 

62,000 

64,  OOO 

50,000 

58,000 

00,000 

02,000. 

04,000 

06,000 

08,000 

1 

1 

0.                j 

0. 

' 

1 

*('    *  *  * 

6. 

. 

1 

Klastio  limit. 

Ultimate  strengtb. 

.000525 

.000529 

.000825 

.006300 

TO.  000 
•72.000 

.013700 

.006875 

44.000                   74.000 
70,  OOO                   76,  000 
78  OOO                   78,000 

.020500 

.006800 

l«JO,  V(W 

1 

Failed  by  triple  flexure. 
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10-INCH   STEEL   B.   L.    RIFLES. 


Tube  No.  3. 


No.  948. 


Marks,  \?]?'^ 

Length,  5". 

Ditimeter,  1".  128. 

Sectional  area,  1  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Compreft- 

Successive 

Permanent 
set. 

Snccesslye 

pennanent 

set. 

Beraarks. 

Total 

Per  square 
inch. 

-^^    '^S^ 

Pofmdi, 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000   ' 
50,000 
51,000 
52,000 
53,000 
.54,000 
56, 000 
58.000 
60,000 
62,  WK) 
64,000 
60,000 
68,000 
70,000 

ioe,5oo 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85.000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
40,000 
47,000 
48.000 
40,000 
50,000 
51,000 
52.000 
53.000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
106,500 

Inch. 
0. 

.000150 
.OOOJOO 
.000450 
.OtMMtOO 
.  0M)750 
.000000 
. 001076 
.001250 
.001300 
.  001350 
. 001375 
.001425 
. 001475 
.  001525 
.001625 
.001825 
.002325 
.003075 
.003550 
.004250 
.  00.5050 
.005750 
.007225 
.008625 
.010050 
.011325 
.012050 
.014450 
.016050 
.017775 

Inch, 
0. 
.000150 
.000150 
.000150 
.000150 
.000150 
.000150 
.000175 
. 000175 
.000050 
.000050 
.000025 
.000050 
.000050 
.000050 
.000100 
.000200 
.000500 
.000750 
.000475 
.000700 
.000800 
.000700 
. 001475 
.001400 
. 001425 
. 001275 
.001625 
.001500 
.OOIGOO 
.001725 

Inch, 
0. 
0. 

Inch 
0. 

Initial  load. 

■ 

Elaatio  limit. 
UltimatA  atvength. 

0. 

.000025 

.000025 

.001425 

*  *.  OOUOO* 

.007800 

.00037& 

.  015125 

.007325 

Failed  by  triple  flexure. 


10-INCH    STKET.    B.    L.    RIFLES. 
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Jacket  No.  2. 


No.  935. 


Marks,  ]««;i 

Lengthy  5". 
Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Ganged  length,  4". 


Applied  loAds. 


ToOJ. 


Per  aonare 
incn. 


1,000 

5,UOO 

lO.UOU 

13.000 

ao,ooo 

25wOOO 

30,000 

35,000 

40,  OOO 

45.000 

46,000 

47,O00 

4S.00O 

49.000 

50,000 

51,000 

62.00O 

53,000 

&4.000 

^.OOO 

56,00O 

57.O0O 

58,000 

59,0OO 

00,000 

61,000 

«2,0OO 

03,000 

64.000 

65,00O 

66.0OO 

67.O0O 

6}4,  OOO 

60,000 

70,000 

106.  7UO 


J*<ninda. 

1.000 

5.000 

lO.OOO 

15.000 

2U.  ooo 

25,000 

:m>,  000 

2K5.O00 

40,000 

45,000 

46,000 

47,000 

41^,000 

49,OU0 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

50,000 

57.000 

58,000 

50,000 

00,000 

01,000 

02,000 

03,000 

04,000 

06,000 

06,000 

07,000 

08,000 

00,000 

70,000 

100,700 


Coropres- 

Bifiu  Iter 

inco. 


Inch. 
0. 

.000125 
.000250 
.000400 
.000575 
.000750 
.000900 
.001050 
.001200 
.  001375 
.001425 
.001450 
.001500 
.001750 
.002425 
.003150 
.004000 
.004625 
.005175 
.006050 
.000675 
.007375 
.007825 
.008525 
.009275 
.009825 
.010450 
.  011250 
.011875 
.012700 
.  013425 
.014025 
.  014750 
.0l.'»625 
.010125 


Snoceiwire 

coniprtM- 

Hion  per 

inch. 


Inch. 
D. 

.000125 
.  00UI25 
.000150 
.000175 
.  000175 
.000150 
.000150 
.000150 
.  000175 
.000050 
.000025 

.  oooa'io 

.000250 

.000675 

.000725 

.000850 

.090625 

.000550 

.  000875 

.000026 

.000700 

.000450 

.000700 

.000750 

.000550 

.000625 

.000800 

.000625 

.000825  I 

.000725  ! 

.000600  < 

.000725  I 

. 000875  ; 

.000500 


Permanent  permanent 
aet. 


Bdt. 


Remarkfi. 


Inch. 


0. 


Inch. 


0. 


Initial  load. 


0. 


0. 

0. 


Elaatic  limit. 


000700 


.000700 


. 003050 


.  00.'{250 


.  OOOiKK)     !       .  002950 


.010100 


.003200 


.  013550 


.  003 150 


Ultimate  atrengtb. 


Failed  by  triple  flexure. 


10  INCH  STEEL  B.  L.  EIPLES. 


Specxfic  Gxt avity  and  Hardness  of  Tubes,  Jackets,  and  Hoops. 

[Ko  tension  tcsti)  of  tlione  Hpccirocn8.] 


No.  of 
rifle. 

Marks. 

Si>pcific 
gTJivity. 

HanlnesH. 

2 
3 
2 
2 
3 
4 

10  R,  T      B  R,  M 
10  Kj  T      B  K,  W 
10  IL  J    BR,«M 
10  R;  A,   RjM 
10R,B^    MK4M 
10  R4  A3  M  R4  M 

7.8562 
7. 8.".35 
7.8570 
7.8554 
7.8501 
7.8487 

19.39 
18.19 
19.06 
21.77 
22.77 
22.90 

I 


10-INCH  WIRE-WOUND  RIFLE,  NO.  1. 


SPECIMENS  FROM  STEEL  CASTINGS  FOR  JACKET 

AND  HOOPS. 
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Jacket  No.  — , 

No.  4321. 

Marks,  ^i^,  V 

Diameter^  ^'.564. 

Sectional  area,  .25  square  inch. 

Gauged  ieng^tli,  3". 


'Applied  loads. 


Total. 


ICB 


incB. 


s500 

l,0OO 

5,&00 
S,f»00 
ift,SOO 
L7.000 
17,&00 
1ft,  OOO 
1B,500 
19,000 
19,SOO 
90,000 
«>,SOO 
21,000 
21.900 
I    M,0OO 
i     2Z,S70 


1,000 
5,  OOO 
10,0(K> 
15,  OOO 
30,  OOO 
25,  OOO 
30.  OOO 

39,  OOO 
30,000 

37.  OOO 

38,  OOO 
30,  OOO 

40,  OOO 
-41.  OOO 
42,  OOO 
«3,  OOO 
^44,  OOO 
45^000 
4CI,  OOO 
47,  OOO 
•48.  OOO 
49,  OOO 
50,000 
51, OOO 
52,000 

53,  OOO 

54,  OOO 
60,000 
58,000 

eo,ooo 

02,000 

04,000 

00.000 

f»,000 

70.000 

72,000 

74,000 

76,000 

78,000 

00,000 

82,000 

84,000 

86,000 

88,000 

89.480 


Klofneatloii 
per  Inch. 

Snccemiive 

elonj^iitlon 

per  inch. 

FormAnent 
set. 

Siicccfinive 

periiiuncnt 

set. 

Inch, 

0. 

Kcniarka. 

Jneh, 
0. 
.000133 

Inch, 
0. 

.000133 
.000200 
.000100 
.000167 
.000167 
.000233 
.000233 
.000034 
.000006 
.000034 
.000033 
.000100 
.000100 
.000100 
.000067 
.000067 
.000066 
.000100 
.000100 
.000067 
.000133 
.000100 
.000234 
.000233 
.000167 
.000766 
.002867 
.0033 
.0033 
.0017 
.0017 
.0033 
.0017 
.0033 
.0(1133 
.0034 
.0066 
.0034 
.0050 

.obso 

.0100 
.0100 
.0166 
.0384 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.000033 

Initial  load. 
Rlastlc  limiU 

TensUe  strength. 

• 

.000333 

.000433 

.000600 

.000767 

.001000 

.001233 
.001267 

.000033 

.001383 

• 

.001367 

• 

.001400 

.001583 
.001633 

.000200 

.000167 



.001733 

• 

.001800 

• 

.001867 

.  001933 

.002093 

.002133 

.002200 

.002333 

.002433 

,002667 

.002900 

.003067 

.003833 

.0067 

.0100 

.0133 

.0150 

.0167 

.0200 

.0217 

.0250 

.0283 

.0817 

.0383 

.0417 

.0467 

.0517 

.0617 

.0717 

.0883 

.1267 

.000333 

.000133 

.000733 

.000400 



' 

General  sumnuirjf, 

T— Mrflo  Mtrength  per  ■qnore  inch  of  ori^nal  section poonds..    89,480 

BSastio limit  per  souAre  inch  of  original  solution do...    39,000 

BoBgttUon  per  Inch  after  rupture inch . .      .  1467 

noneaMon  per  inch  onder  strain  at  elastic  limit do ...  .  001400 

Bednction  in  diameter  at  point  of  niptiire do. ..        .114 

Badoctloii  in  are«  alter  mpture,  ppr  cent  of  original  section 36.4 

^paitkaiof  mptore '^40  from  the  neck 

Cnaract49T  of  broken  surface 4 dull  silky,  85  per  cent;  granular.  15  per  cent 

—         -•      of  inch  sections ".22*  ".10,  ".12 


X 
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10-INCH   WIRE-WOUND    RIFLE. 


^   No.  4322. 

Marks,  VxfA^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


/ 


Applied  loads. 


1 


Total. 


Pounds. 
250 
1,250 
2.500 
3.750 
5,000 
6,250 
7,500 
7,750 
^000 
8,250 

8,600 
8,750 
9,000 
9.250 
9,500 
9,750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11,500 
11,750 
12,000 
12. 250 
12, 500 
13,000 
13.500 
14,000 
14,500 
15.000 
15,  500 
1tf,000 
10.500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22.000 
22,500 
23,000 


Per  Muare 
tncn. 


Pifundi. 
1,000 
5,000 
10,000 
15,000 
30,000 
25,000 
30.000 
31.000 
32.000 
33,000 

34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84.000 
86,000 
88,000 
90,000 
92,000 


Elongation 
per  moh. 


JficA. 
D. 

.000100 
.000333 
.000500 
.000667 
.000833 
.001033 
.001100 
.001133 
.001200 

.001300 

.001333 

.001400 

.801467 

.001533 

.401633 

.D01700 

.001800 

.001900 

.002000 

.002067 

.002200 

.002367 

.002500 

.002633 

.602767 

.003067 

.003600 

.004400 

.005667 

.007167 

.009000 

.010833 

.013000 

.015167 

.017500 

.020000 

.022900 

.026000 

,029167 

.033000 

.0373^3 

.045000 

.0500 

.0583 

.0650 

.0800 

.1067 


Sacooasive 

elongation 

perlsck. 


Inch. 


0. 


.000100 
.000233 
.  000167 
.000167 
.000166 
.000200 
.000067 
.000033 
.000067 

.000100 

.000033 

.000067 

.000067 

.000066 

.000100 

.000067 

.000100 

.000100 

.000100 

.0(K)067 

.  000133 

.000167 

.000133 

.000133 

.OOOKM 

.000300 

.000533 

.000800 

.901267 

.001500 

.  00iai3 

.001833 

. 002187 

.002167 

.002333 

.002500 

.062900 

.003100 

.003167 

.003833 

^604333 

.007667 

.0050 

.0083 

.0067 

.0150 

.026r 


Permanent 
aet. 


0. 
0. 


lueh. 


0. 


Sncceaaive 

permanent 

set. 


Inch. 


000067  (   .000067 


,000233 


00<I367 


000700 


.000166 


.000134 


000333 


001367 


000667 


Bemarka. 


Initial  load. 


Elastic  limit  (approxi- 
mate). 


Tensile  strength. 


General  eummary. 


Tensile  strength,  per  sqnare  inch  of  original  section I>oiuida.«    92,000 

Elastic  limit,  per  square  inch  of  original  section do 33,000 

Elongation  per  inch  after  rupture inch . .      .  1338 

Elongation  per  inch  under  strain  at  elastic  limit do 001200 

Reduction  in  diameter  at  point  of  rupture ^ do 064 

Reduction  in  area  after  rupture,  per  centum  of  original  section ....  a 21. 4 

Position  of  rupture ".20  from  the  neck 

Charaoter  of  hroken  aurface granular,  dull  silky  spot  at  the  circumference 

Elongation  of  inoh  aectiona , ,„..,,.«.,...,..., ,.., ..,...,,..,,..'MQ/'.09,".2i* 
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-  \ 


No.  4323. 


Marks,  ^•b^.V 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  3". 


Apiilied  loads. 


Total. 


250 
1.250 
2  500 
3,750 
5.000 
S,2S0 
7.500 
8,000 
8,250 
8,500 
8,750 
9,000 
9.250 
9,900 
9,750 
10,000 
10.250 
10,500 
10,750 
11,000 
11,250 
11.500 
11.750 
12,000 
12.2S0 
12,500 
13.000 
13,S00 
14,000 
11500 
15,000 
15.500 
16,000 
1C,500 
17,000 
17,500 
IB,  000 
18.500 
19,000 
19.500 
20.000 
20,300 
21,000 
21.500 
22,000 
22,500 
23,000 
23,500 


Per  Hqoare 
iDch. 


Pounds. 

1,000 
5.000 
10.000 
15.000 
20.000 
25,000 
30.000 
32.000 

a%ooo 

34.000 
35,000 
36,000 
37.000 
38.000 
39.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54,000 
56,000 
58.000 
60,000 
02,000 
64,000 
66,000 
68.000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
88,000 
88,000 
90,000 
02,000 
94,000 


Etoneailoa 
periQch. 


Inch, 

0. 

.000100 
.000267 

,  .00043  J 
.000600 
.000733 
.001000 
.001067 
.001100 
.OOl'iOO 
.00]2:t3 
.001300 
.001367 
.  001400 
.0014.33 
.001533 
.001633 
.  001700 
.001707 
.001833 
.  001933 
.002067 
.002133 
.002233 
.002:M7 
.002533 
.002900 
.003333 
.003933 
.004833 
.006100 
.007933 
.009400 
.011033 
.013733 
.01.'>733 
.018383 
.020600 
.023667 
.026667 
.030333 
.0350 
.0383 
.0467 
.0517 
.0600 
.0733 
.1000 


SnccMsive 

elon^atiou 

per  inch. 


Inch. 

). 

.000100 
.000167 
.000166 
.000167 
.000133 
.000267 
.000067 
.000033 
.000100 
.000033 
.000067 
.000067 
.00lX)33 
.000033 
.000100 
.000100 
.000067 
.000067 
,000066 
.000100 
.000134 
.000066 
.000100 
.000134 
.000166 

.000433 
.000600 
.000900 
.001267 
.001 813 
t 001467 
.002233 
.002100 
.002000 
.002600 
.002167 
.003167 
.003000 
.003606 
.004667 
.0033 
.0084 
.0050 
.0083 
.0133 
.0267 


Permanent 
set. 


Inch, 


0. 
0. 


0. 


.000033 


00067 


.000267 


,000400 


000767 


Sacreaaive 

Iiermanont 

set. 


Inch. 


0. 


000033 


0(N)034 


RemaiVs. 


Initial  load. 


Klaatic  limit. 


.000200 


.000133 


.000367 


Tensile  strength. 


General  summary, 

^Ottfle  strength  per  tqiiare  inch  of  original  section pounds..    94,000 

^tic Hmit  per  aooare  inch  of  original  section ^ do...    39,000 

"HOgalion per  inon  after  niptare inch..      .1233 

^fatioQ  per  inch  under  svaln  at  elastic  limit do...  .001433 

J^oetJon  in  diameter  at  point  of  rupture do. ..        .104 

j[wictioiiin  area aftet^mpture,  per  cvntuni  uf  original  Hoction 33.5 

JJitioD  of  mptnn* ".35  from  the  neck 

^wifter  of  broken  anrfaco graimlar,  60  per  cent;  silky,  40  per  rent 

rMgition  of  inch  sections. ••....... ".07,  ".07,  ".23* 


I 
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lO-lNCU    WIUE-WOUND   RIFLE.     * 


No.  4324. 

Marks,  Vxri*^ 

Diameter,  ".5G4. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3'\ 


Appljod  loads. 


Total. 


Poundt. 

250 

1.250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

9,000 

0.250 

0,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14.250 

14,500 

14,750 

15,000 

15,500 

10,uOO 

10,500 

17,000 

17,500 

18,000 

18,500 

19,000 

19,500 

2<>,0U0 

20,500 

21,000 

21,500 

22,000 

22,500 

23,000 

23,500 

23,740 


Per  sqaare 
inch. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
86,000 
37,000 
88,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
51,000 
55,000 
56,  (WO 
57,000 
58,000 
59,00d 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
94.960 


Elongation 
I>erTncli. 


Ineh. 

0. 

.000100 
.000267 
.000400 
.000600 
.000767 
.001000 
.001200 
.001233 
.001800 
.001333 
,001367 
.001400 
.001467 
.001567 
.001633 
.001700 
. 001733 
.001800 
.001867 
.001933 
.002000 
.002067 
.002200 
.002267 
.002333 
.002500 
.002607 
.002867 
.003139 
.003567 
.004033 
.004800 
.006767 
.008733 
.  0108:^3 
.012067 
.014900 

.  .  017100 
.019067 
.  022167 
.025(KK) 
.0283 
.0317 
.0383 
.0417 
.0467 
.0533 
.0600 
.0767 
.0867 


SiiccPHfiive 
elonj^ntion 
per  inch. 


Ineh. 
0. 
.000100 
.000107 
.0(0133 
.  0(K»200 
.000167 
.00<I2:» 
.  0(N>200 
.000033 
.000007 
.000033 
.000«134 

.oooo:i3 

.(N)0007 
.000100 
.000066 
.000067 

.  ooo!):i3 

.000007 

.  00()«K>7 

.  OiMMM;C 

. 000U07 

.000067 

.000133 

.  000(HJ7 

.OOOOOG 

.  Ot)0107 

.00(107 

. 000200 

. 000266 

.00)434 

.0^0460 

.WW767 

.001067 

.001006 

.'002100 

.001834 

.0022:i3 

. 002200 

.002567 

.002500 

.002833 

.0033 

.0034 

.0066 

.0034 

.0050 

.  0066 

.0007 

.0167 

.0100 


Penirnient 

net. 


Siu'coi»»ive 

IieriiiHiicDt 

Met. 


i:. 


eh. 


Ineh. 


Kciitarks. 


0. 
0. 


0. 


IuiUaI  lucid. 


.  00(^  13 

J 


oootm 


.0001J3 


.0001«)0      Elastic  limit. 


00(i267 


.  000134 


000 100 


01)0133 


Tensile  strength. 


General  aummaiff. 


Tensile  strength  per  sqaare  inch  of  oriffinal  section pounds . .    04. 960 

Elastic  limit  per  sqaare  inch  of  originaTsei-tion  do. . .    40, 000 

Elongation  per  inch  after  nipture inch. .      ,  looo 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001400 

Keduction  in  diameter  at  point  of  nipture do. . .        .  054 

Redaction  in  area  after  rupture,  per  cent  of  origiual  section 18.3 

Position  of  rupture ".35  from  tlie  neck 

Character  of  broken  surface granular,  80  per  cent;  dull  silky  spot^  20  per  oent 

Elongation  of  inch  sections ".16*,  ".06,  ".08 
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No.  4325. 

-Lr^^Vc   lOWRiJ 
Marks,   bt*m 

Diameter^  ".564. 

Sectioual  area,  .25  sqaare  inch. 

Gaaged  length,  3". 


Applied  loada. 

Eloneatioii 
peruich. 

SnooeHsire 

elonjsation 

per  inch. 

• 

Permanent 

Aet. 

Succeesive 

permanent 

sot. 

Bemarju. 

TotaL 

Per  square 
incn. 

250 
1.250 
2,300 
3.750 
&,000 
6,250 
7,500 
8,000 
8.250 
8,500 
8.750 
9.0U0 

Poundi, 
1,000 
5.000 
10.000 
15.000 
30,000 
25^000 
30,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40.000 
50,000 
62,000 
54,000 
66.000 
58,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
72,400 

Inch. 
0. 
.000100 

.ouu;ioo 

.00043:] 

.060600 

.000767 

.000933 

.001000 

.001033 

.001067 

.001100 

.001107 

.001200 

.001267 

.001300 

.001367 

.005000 

.007933 

.008367 

.010567 

.011800 

.012607 

.013833 

.016000 

.017333 

.019333 

.023333 

.028307 

.031607 

.087667 

.0433 

.0500 

.0600 

.0683 

.0833     - 

.1067 

.1467 

.2000 

Ineh. 
0. 
.000100 
.UOU200 
.  0(M)i:i3 
.OOUIW 
.000167 
.000100 
.000067 
.000033 

.oooau 

.OU0033 

.000067 

.000033 

.000067 

.000033 

.000067 

.00:MI33 

.002033 

.000134 

.002200 

.001233 

.000867 

.001166 

.002167 

.001333 

.002000 

.004000 

.004034 

.003400 

.006000 

.005633 

.0067       • 

.0100 

.0083 

.0150 

.0234 

.0100 

0.533 

Inch. 
0. 
0. 

Ineh, 
0. 

Initial  load. 
ElaoUo  limit. 

Tensile  strength. 

■* 

0. 

0. 

a 

1      9,250 

I      8.300 

1      9,760 

1    1Q.O0O 
\    10,250 

.000067 

.000067 

\    10,500 

1    10,750 

1   11,000 

1   U,250 
1   U,iiOO 

.010^67 

.010100 

I   11.756 

•V 

I   12,000 

1   12,250 

12.500 
13,000 

.017600 

.007433 

13,500 

, 

liOOO 

u,soe 

15.000 
U.S00 
14.000 
IOlSOO 

n.ooo 

17,500 
U.O00 
18,100 

.••••••••••a 

General  summary, 

^mfleitrengtb  per  square  inch  of  original  section pounds..       72,400 

MMtieUoiitper  square  inch  of  original  section do...       40.000 

^^tioD per  inon  after  rupture inch..  .2567 

^ffUioo  per  inch  understrain  at  elastic  limit do...      .OOl.'iOT 

faction  in  diameter  at  poin  t  of  jupture do . . .  1 04 

'Moction  in  area  after  rupture,  peroentnmof  original  section .t 57.0 

^on  of  rupture ".85  from  the  neck 

^^netsrof  broken  surface silky 

BoBgstfam  of  inch  sections ".  43*,  ".  19, 'Ml 

H.  Ex.  161 d 
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10-INCH   WIRE-WOUND   RIFLE. 


I^O.  4326. 


Marks,  '5j^,V 

Diameter,  ''.564. 

Sectional  area,  .25  square  mclu 

Gauged  length,  3". 


Applied  loads. 

EloDjj^iktioii 
per  inch. 

Snci*«88iTe 

elonsatioii 

perlnch. 

•et. 

« 
SncoesalTe 
permanent 
set. 

^ 

Total. 

Pemquiire 
incn. 

fiemarki. 

Poundt. 

250 

1,250 

2,500 

3,750 

6.000 

6,250 

7,  .500 

8,000 

8,250 

8.500 

8,750 

9,000 

9.250 

9.500 

9,750 

10.000 

10,250 

10.500 

10,750 

11,000 

11.250 

11,500 

11.750 

12,000 

12.250 

12,500 

13,000 

13.500 

14.000 

14.500 

15.000 

15,500 

16,000 

16,500 

16,600 

P<nmds. 
^,000 
5.000 
10,000 
15. 000 
20.000 
25,000 
30.000 
32,000 
3:^000 
34,000 
35,000 
36.000 
37.000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48.000 
49,000 
60,000 
52.000 
54,0(K) 
56,000 
58.000 
60,000 
62,000 
64,000 
66,000 
66,400 

Indi. 

0. 

.000067 
^  .000300 
.000433 
.0006:)3 
.000767 
.001000 
.001067 
.001133 
.001167 
^    .001200 
.001207 
.0013.33 
.002000 
.003833 
.007833 
.008267 
.009333 
.010667 
.012000 
.013667 
.015500 
.017067 
.018000 
.020000 
.022067 
.0283 
.0317 
.0367 
.0417 
.0500 
.0567 
.0650 
.0800 
.0833 

Inch. 
0. 

.000067 
.000233 
.0001.33 
.000200 
.000134 
.000233 
.000067 
.00(X)66 
.000034 
.000033 
.000067 
.000066 
.000667 
.001833 
.004000 
.000434 
.001066 
.001334 

.ooi.-m 

.001607 
.,    .001833 
.001567 
.000933 
.002000 
.002067 
.006233 
.0034 
.0050 
.0050 
.0083 
.0067 
.0083 
.0150 
.i)033 

Intk, 
0. 
0. 
••••  —  •••••- 

Inch. 
0. 

Initial  load. 

0. 

0. 

0. 

KlMtto  limf  t. 

.006600 

.006600 

.012133 

.006533 

.020333 
............ 

.006200 

- 

• 

« 

Tensile  strength. 

General  iummarff. 

Tensile  strength  per  square  inch  of  original  section I>onnds. 

Elastic  limit  per  so uare  inch  of  origimu  section do.. 

Elongation  per  incn  after  mptore inch. 

Klongntion  perlnch  under  strain  at  elastic  limit do.. 

Reduction  iu  diameter  at  point  of  ruptore do.. 

Kedaotion  in  area  at1«r  rupture,  per  centum  of  original  section 

Position  of  rupture ....l"JJftt>m 

Character  of  broken  surfaoe granular;  blow  hole  in  fractured  surface  'MO  < 

Elongation  of  inch  Mctiona , • ".06,  ". 
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No.  4327. 

Marks,  Vxy 

Diameter,  ".565. 

Sectional  area,  .25  square  inch. 

Gauged  lengthy  3''. 


Applied  loads. 

ElonenUon 
p«rmch. 

SiicctMsive 

elongation 

per  inch. 

Permanent 
aet. 

Bnooesaive 

pemument 

set. 

Bemarka. 

TotaL 

Peraqtiare 
incn. 

2S0 

1,250 

2,500 

3.750 

5.000 

8,250 

7,500 

8.000 

8.250 

8,500 

8.750 

9,000 

0,250 

9.50O 

PoundM. 

uooo 

5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38.000 
39.000 
40,000 
41.000 
42.000 
43.000 
44,000 
45.000 
46.000 
47.000 
48,000 
49,000 
50,000 
52.000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
67,920 

Ineh. 
0. 

.000133 
.000300 
.000467 
.0006:13 
.000800 
.001000 
.001033 
.001067 
.001133 
.001233 
.001300 
.001367 
.001400 
.  0014:{3 
.00163:{ 
.002233 
.006600 
.007667 
.008500 
.  010333 
.012000 
.012000 
.014167 
.015567 
.017933 
.021667 
.025000 
.030000 
.035000 
.  038;n3 
.045000 
.051667 
.06UO 

Jneh. 
0. 

.000133 
.000167. 
.000167 
.000166 
.000167 
.000200 
.000033 

.ooooru 

.000066 
.OOOIOO 
.000067 
.000067 
.  UOOlKKi 

.  oooo:» 
.  OOf  ri(io 
.OOOfiUO 
.004367 
.001067 
.00081*3 
.0018:53 
.001667 
.OOWKH) 
.001267 
.001400 
.002:^66 
.  0»):i734 
.  U(m33 
.0(i5000 
.005000 
.0033:^3 
.006667 
.0r)6667 
.008333 

Inch. 
0. 
0. 

Inch, 
0. 

Initial  load. 
EbwtioUmit 

0* 

.000033 

.000033 

1,750 

10,000 
10,250 
10.500 
10,750 
11,000 
11. 250 
11.500 
11.750 

.000300 

.000267 

.008800 

.008500 

IXOOO 

1    12,250 

12.500 
13,000 
13,500 
14.000 
14.500 
15,000 
13,500 
l«,0QO 
16,500 
16,960 

.016200 

.007400 

""'\ 

........... 

Tennile  strength. 

General  eumnmry, 

^aaUestrength  per  nqoare  inch  of  orif^inal  (lection pounds..    67,920 

^ticlimit  per  sqnare  inch  of  original  solution do...    39.000 

EjOQeation  per  inch  after  rapt  II  re inch..      .0733 

£la>xstioD  per  inch  under  Mt  rain  At  el.'Mticliinit do...  .001433 

AedocUon  in  diameter  at  point  of  rupture do. . .        .  025 

ncdaetioiiin  w«a  after  rapture,  ]>er  centum  of  original  section 8.4 

l^itioDofrnptare 'M5  from  the  neck 

^Junctor  of  broken  anrfiioe grannlar ;  fractured  surface  contained  a  blow  hole  ".08  X  "-30 

ofiaehaeetiona ",08*.  ".06,  ".08 
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10-INCH  WIEE-WOUND   lUFLE. 
^o.  4326. 


Marks,  ^^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3''. 


.Applied  loads. 

Elon^tion 
per  mob. 

Siicc««HAivo 

Perniaoent 
set. 

Snccessive 

permanent 

aet. 

Bemarki. 

Total 

PeriKiuBre 
incn. 

elongation 
per  inch. 

Pound*. 

250 

1,250 

2,  .500 

3,750 

5,000 

6,250 

7,500 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9, 7,'iO 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11.500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,600 

17,740 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30.000 
32,000 
33,000 
34,000 
35.000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
70,960 

Inch, 
0. 

.000133 
.000333 
.000533 
.000733 
.000667 
.001033 
.001100 
.001133 
.001200 
.001233 
.001267 
.001300 
.001333 
.001400 
.001467 
.001533 
.001667 
.002200 
.006267 
.009100 
.010033 
.010833 
.012«« 
.014400 
.016333 
.0200 
.0250 
.0283 
.0333 
.0367 
.0433 
.0483 
.0567 
.0683 
.0833 

p 

Inch. 
0. 
0, 

Jneh. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

.000033 

.000033 

.000033         0. 

■ 

.000067 

-  .000034 

"* 

.000200 

.000133 

( 

.007467 

.007267 

.014367 

.006000 

- 

1 

General  eumtnary. 

Tensile  strength  per  square  inch  of  original  section ^ pounds..    70,900 

Elastic  limit,  per  sqaaro  inch  of  original  section do...    41,000 

Elongation  x»er  inch  after  rupture , inch..      .0067 

Elongation  per  inch  under  strain  at  elastic  limit '. do. . .  .  001533 

Bednotion  in  diameter  at  point  of  rupture do...        .034 

Reduction  in  area  after  rupture,  per  centum  of  original  section 11.6 

Position  of  rupture 1".3  from  the  neck 

CharacteiM>f  broken  snrfaoe granular;  fractured  surface  contained  two  small  blow  holes 

JOoficalioa  of  iBoh  MOttou ".08,"J2*"4)9 
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No.  4329. 

Marks,  Jjy,S^ 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

GsiXLged  Jength,  3''. 


Applied  loads. 


Total. 


Per  Miaare 
incQ. 


Pounds. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
90,000 
32,000 
33,000 
34,000 
35,000 
3ft,  000 
37,000 
38,000 
30.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
4K,U0O 
40,000 
M,  000 
52,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66^000 
67,680 


Elonsatifm 
perlncli. 


Inch. 
0. 
.000133 
.000333 
.000507 
.000733 
.000933 
.001067 
.001133 
.SMI  107 
.001200 
.001233 
.001267 
.001300 
.001333 
.001433 
.001533 
.002200 
.003167 
.006500 
.008167 
.000400 
. 011033 
.0U033 
.  01:1333 
.014733 
.016733 
.0200 
.02130 
.0283 
.0311 
.0367 
.0417 
.0483 
.0560 


Soccea^lTo 

elongation 

perlnch. 


Inch. 

Ol 
.000133 
.000200 
.000234 
.000166 
.000200 
.000134 
.000066 
.000034 
.000033 
.000033 

.oooo;i4 

.000033 
.  .000033 
.000100 
.000100 
.000067 
.000067 

.oa'{:»3 

.001667 
.001233 

.ooi6:» 
.omiooo 

.  001400 
.001400 
.002000 

.  oar267 

.0050 
.0033 
.0034 
.0050 
.0050 
.0066 
.0067 


Pennanent 
aet. 


Inch. 


0. 
0. 


0. 


000233 


.007733 


.014733 


Snccessiye 

permanent 

■et. 


Inch. 


0. 


000233 


007500 


007000 


Kemarka. 


IniUal  load. 


ElasUo  limit 


Tensile  strenj^th* 


General  tummary. 

^fB*fl«  itrength  per  square  inch  of  original  section ponnds..    67,080 

gaatic limit  per  eqaare  inch  of  uriginal  section do...    38,000 

Jf*"J»tio!i per  in«h  after  rupture inch..      .0667 

m]»iQonper  inch  under  strain  at  elastic  limit do...  .0013:{3 

Ki^Qctioii  in  diameter  at  point  of  rupture tlo. . .        .  024 

wMioction  in  M«a  after  rupture,  per  ceutnm  of  original  section 8.4 

l^Qsitionof  mptare at  middle  of  stem 

^p*nct«r  of  broken  surface granular,  apongj'  spot  at  the  circumference 

B<«gationof  inch  sections ^ ".05  ".08*  .07 
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10-inch  wire-wound  kifle, 
Teunnion  Hoop. 


No.  4368. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

EloDsation 
per  inch. 

Snccessive 

•lonffation 

peruich. 

Permanent 
•et. 

* 

Successive 

I>ermanent 

set. 

Bemarks. 

Total. 

Per  square 
incD. 

Pounds. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7.500 
8,750 
10,000 
10,250 
10.500 
10,750 
11,000 
11,250 
11,500 
11,750 
12.000 
12.250 
12,500 
12,750 
13, 000 
13,250 
13, 500 
13,750 
14,000 
14,500 
15,000 
15.500 
16,000 
16,  .500 
17.000 
17.500 
18,000 
18,  500 
19,000 
19,500 
20,000 
20,500 
21,0(K) 
21,500 
22,000 
22,170 

Pounds. 

1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
'30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
58,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80.  (H)0 
K2,000 
84,000 
86.000 
88,000 
88,680 

Inch. 
0. 

.000075 
.000275 
. 000425 
.000600 
.000775 
.001000 
.001225 
.001450 
.001500 
.  001550 
. 001625 
.001700 
.001750 
.001800 
.0018-25 
.001950 
.002025 
.002125 
.  0(»2223 
.  002325 
.002475 
.002675 
.  00-2875 
.  0037.'»0 
. 005775 
.007700 
.009500 
.011875 
. 014325 
.016250 
.018875 
.021500 
.024750 
.028750 
.032000 
.036875 
.0425 
.0500 
.0575 
.0750 
.0950 

Inch. 
0. 

.000075 

.000200 

.000150 

.000175 

.000175 

.000225 

.000225 

.  000225 

.000050 

.000050 

.  00<H)75 

.000075 

.000050 

.000050 

.000025 

.000125 

.000075 

.000100 

.000100 

.  000100 

.000150 

.000200 

.  ()0(r2<K) 

.000875 

.  002025 

.001925 

.001800 

.  002375 

.002450 

.001925 

.  002625 

.002625 

.003250 

.004000 

.003250 

.004875 

.005625 

.0075 

.0075 

.0175 

.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

C  Elastic  limit. 
\  Nut  well  dofliied. 

'  Tensile  strength. 

0. 

.000025 

.000025 

.000050 

.000025 

.000175 

.000125 

.000325 

.000150 

.000950. 

.000625 

QencraX  summary. 


Tensile  strength  per  sqnare  Inch  of  origins!  section ponnds. 

Elastic  limit,  per  sciuare  Inch  of  original  section,  not  well  delined do. . 

Elongation  per  inch  after  rupture inch  - 

Elongation  per  inrh  under  strain  at  elastic  limit do . . 

Keduotion  in  diunieter  at  point  of  ruptnre do.. 

Keductionin  area  alter  rupture,  per  centum  of  original  section 21.4 

Position  of  rupture r'.6fbomneck 

Cbaraoterof  broken  surface silky  oblique,  with  spots  of  light-colored  metal 

Elongationof  inch aeotioni ".Oi,  ".07,  "JXf^,  ".10 


88,680 

47,000 

.1025 

001825 

064 


10-INCH  WIEK-WOUND   RIFLE, 


135 


No.  4370. 


Marks,  ^^^^^^h 

Diameter,  ".564. 

SectioDal  area,  .25  square  inch. 

Gauged  length,  i'\ 


Applied  kMda. 

Elonsatioii 
peruBob. 

SnooeMive 

eloneation 

per  inch. 

Pennauent 
aet. 

Saoceaaiva 
permanent 

aet, 

Remarka. 

Total. 

Peraaoare 
inch. 

'  Ptoviwb. 
250 
1,250 

Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30.000 
35,000 
40,000 
11,000 
42,000 
43,000 
44,000 
45,000 
46.0U0 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58.000 
60.000 
62.000 
64,000 
66.000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
•    80.000 
82.000 
84,000 
86,000 
88,000 
90,000 
90.960 

Inch. 
0. 

.000100 
.000250 
.000450 
.000650 
.000825 
.001025 
.001225 
.001450 
.001500 
.001525 
.001575 
.00162r 
.001675 
.001750 
.  001775 
.  001825 
.001875 
.002000 
.002100 
.002200 
.002:i00 
.002450 
.0(riii50 
.  003175 
.  003325 

.004:m 

.0«l62.'iO 

.008250 

.010375 

.012675 

.015250 

.018250 

.021250 

.023875 

.027500 

.031254) 

.035500 

.039125 

.0475 

.0550 

.0675 

.0600 

.1060 

0. 

.000100 
.000150 
.00(r200 
.000200 
.000175 
.0002(N) 
.000200 
.000225 
.000050 
.000025 
.OOOCXV) 
.000050 
.OOtKKiO 
.  0(NM75 
.000025 
.000050 
.000050 
.000125 
.000100 
.000100 
.000100 
.  0001  .'>0 
.000100 
.000625 
.(NtOI.'iO 
.001050 
'     .001875 

'    .002000 
.002125 
.  W&M) 
.  002575 
.003000 
.003000 
.0J2625 
.003035 
.003750 
.004250 
.003625 
.  008375 
.0075 

,     .0125 
.0125 
.0250 

Inch. 
0. 
0. 

0. 

Initial  load. 
Elastic  limit 

Tenaile  atrongth. 

2,500 

3,750 

I      5,000 

I      6,250 

1      7,500 

0. 

\      8,750 

I    10.0U0 
I    10,250 

.000025 

.000025 

1    10.SOO 

1    10,750 

1   iLoao 

11,250 

I    U.Stf) 

\    11,730 

12,000 

11 250 

^..... ...... 

l^SOO 
12,750 
13,000 
13,250 
1»,500 
13,750 
14,000 
H250 
M,500 
15,000 
15,500 
16,000 
18,500 
17,000 
17.500 
W.00O 
lt(,5QQ 

»,000 

u,soo 

30.000 
30.500 

ai,0Qo 
a.5oo 

22,000 
22,500 

. 000225 

.  00i»2lM) 

"* 

.  00  »700 

.000475 

« 

22.740 

______ 

General  summary, 

^    - — .^^»  per  sqnareinoh  of  original  aection poundn..    90,960 

£**tic  limit  per  aqnare  inch  of  original  section ilo. . .    40, 000 

|JOB(j;atioD  per  inch  after  mptnre inch..      .1250 

potion  per  inch  under  strain  at  elastic  limit do  ..  .001875 

•MQctfoa  in  diameter  at  point  of  rupture -' do...        .t)84 

Aeduotion  in  area  after  rupturer~i>er  centum  of  original  section 27. 6 

j^tion  of  rupture « 2"  from  the  neck 

^wicter  of  broken  anrface dull  Hilky ;  oblique 

flsocatioBofiachaeotloiia ".08,  ".i2,  ".11,  "419 
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10-INCH   WIRE-WOUND   EIFLE. 


No.  4309. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 


Total. 


Pounda. 
250 
1.250 
2,500 
3,750 
5,000 
6,250 
7,500 
8.750 
10,000 
10,250 
10,600 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
12, 750 
13,000 
13.250 
13,500 
13, 750 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 


Persqaare 
inch. 


Poundt, 
l.OpO 
6,000 
10,000 
16,000 
20,000 
25,U00 
30,000 
36,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
4«,000 
47,000 
48,000 
40,000 
50,000 
61,000 
62,000 
63,000 
64.000 
65,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 


Elongation 
per  inoh. 


Inch. 
0. 

.000125 

.000300 

.000475 

.000<»0 

.000800 

.001000 

.001150 

.001300 

.001375 

.001426 

.001475 

.001500 

.001525 

.  001576 

.001626 

.001675 

.001750 

.001800 

.001926 

.003925 

.002225 

.004000 

.005700 

.007500 

.009950 

.011750 

.014250 

.016760 

.019750 

.022500 

.025750 

.029376 

.033500 

.037500 

.0425 

.0500  . 

.0676 

.0700 

.1000 


Snccessive 

elongation 

per  Inch. 


Inch. 
0. 
.000125 
.000175 
.000175 
.  000175 
.000150 
.000200 
.0U0150 
.OOOFiO 
.000075 
.000050 
.000050 
.000025 
.000025 
.000050 
.000050 
.000050 
.000075 
.000U50 
.000125 
.000100 
.000200 
.001776 
. 001700 
.001800 
.002450 
.001800 
.002500 
.002500 
.003000 
.002700 
.  003250 
.003625 
.004125 
.004000 
.0050 
.0075 
.0075 
.0126 
.0300 


Permanent 
set. 


Inch, 


0. 
0. 


0. 


0. 


0. 


SnoceasiTe 

pennanent 

set. 


Inch. 


0. 


Initialload. 


ElaaUc  Umit. 


Tensile  atrengtli. 


General  summary. 

Tensile -atrenicth  per  aqnare  ineh  of  original  section pounds..    86,000 

Elaatic  Umi  t  per  sqnare  Inch  of  original  section do . . .    60.  ooo 

Elongation  per  inon  after  mptnre inch..      .1175 

Elongation  per  inchnnder  strain  At  elastic  limit do...  .OOlSiiO 

Keduoticm  in  dUuneter  at  point  of  mptore do...        .074 

Kednction  in  arcA after  ruptans  per  centum  of  original  section 24.6 

Position  of  mptore 1".13  from  the  neck 

Character  of  hroken  surface granular,  65  per  cent;  dull,  silky,  45  per  cent 

Elongation  of  inoh  aeotioaa ".08,  ".22*,  ".10,  ".07 


lO-INCH  WIRE-WOUND  EIFLE. 
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Hoop  A|. 

No,  4330. 

Marks,  *<>^?'-*^' 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

EloniratioD 
per  incb. 

Snccefudve 

elongation 

per  inch. 

Permanent 
Bet. 

SacceAfiiTe 

permanent 

Met. 

Bemarks. 

1    ToUL 

Per  iiqaare 
inch. 

1  PSBUfUlt. 

I         250 
1      1,250 

Pounds. 
1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35.000 
36,000 
87.000 
38,000 
39,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52.000 
54,000 
56,000 
58.000 
60,000 
61.760 

Jneh 
0. 

.000075 
.000250 
.000375 
.000525 
.000676 
.000875 
.000000 
.001000 
.010000 
.013750 
.015000 
.016500 
.018000 
.010675 
.021700 
.023750 
.0300 
.0360 
.0388 
.0450 
.0525 
.0600 
.0700 
.0850 
.1025 
.1325 
.2050 

Inehn 
0. 

.000075 

.000175 

.000125 

.000150 

.  000150 

.000200 

.000025 

.000100 

.OUOOOO 

.003750 

.001250 

.001500 

.001500 

. 001875 

. 001825 

.002050 

.000250 

.0050 

.0138 

.0062 

.0075 

.0075 

.0100 

.0150 

.0175 

.1)300 

.0725 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

\ 

Tennilo  strenijrth. 

\    xsoe 

I      3,7SO 

I     5,000 
1     S,250 

1     7,500 
1     7,750 

-.000025 

—.000025 

t     8.000^ 

8,250 

8.560 

8,750 

9,000 

9,250 

9.500 

9,750 

10.000 

10,500 

11,000 

11.500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

1£,000 

15.440 

.013875 

.013000 

.022250 

.008375 

« 

• 

General  summary, 

Teoiile  itrength  per  square  inch  of  original  section poonds..      61.760 

|wtle.lliiiit  per  square  inch  of  original  section dt»...      31,000 

5®'**»tioii  per  incii  ai ter  rupture i n«-h . .       .  2500 

jpoii«»tioiiper  incb  under  strain  at  elastic  limit do...     .0(Ni900 

l^oetionriL  diameter  at  point  of  rupture do. . .         .VAA 

ndoction  in  area  after  rupture,  per  cent  of  origin:il  section 41 .9 

nMitioQ  of  rupture 1".75  from  the  n»'clc 

Character  of  broken  surface sillcy 

BoogBtioo  of  inch  aeclions ".17,  ".20,  ".43*,  ".20 
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10-INCH   WIRE-WOUND    BIPLE. 


No.  4331. 

Marks,  ^^^,^'^'     _ 
Diameter,  ".566. 
.  Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


Applied  loads. 

Elongation 
l)er  inch. 

Snccesftive 

elongation 

per  inch. 

Permanent 
set. 

Snooessive 

permanent 

set. 

Bemarka. 

Total. 

Per  wmare 
inch. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,2.50 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12. 500 

13.000 

13,500 

14,000 

]4,i>00 

15,000 

15.500 

16,000 

16,500 

10,  520 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,0(N) 
2.5,000 
30,000 
31,000 
32,000 
33,000 
34,000 

'   35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52.000 
54,000 

-  56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
66,080 

Inch. 
0. 

.000175 
.000400 
.000550 
.000700 
.000875 
.001050 
.001075 
.001125 
.001200 
.001225 
.001275 
.001300 
.001350 
.001450 
.013750 
.  015750 
.018125 
.  021750 
.  025,500 
.  029.'i75 
.033750 
.038750 
.04V)00 
.051875 
.06!>.5 
.0750 
.0900 
.1125 
.1650 

Inch. 
0. 

.000175 
.000225 
.000150 
.000150 
.000175 
.000175 
.000025 
.000050 
.000075 
.000025 

.oooa'iO 

-000025 

.oooa5o 

.000100 

.oi2:ioo 

.  002000 

.002375 

.003625 

.  003750 

.003875 

.004375 

.005000 

.006250 

.006875 

.010625 

.0125 

.0150 

.0225 

.0525 

Inch. 
0. 
0. 

0. 

Initial  load. 
Elastic  limit. 

Tensile  strength.     • 

/ 

.000023 

.000025 

^ 

.000075 

.000050 

.014175 

.014100 

■^ 

- 

# 



General  eummary. 

Tensile  strength  per  5M)iiare  inch  of  original  section ponnds..      68,080 

Elastic  limit  per  sunar«  inch  of  originu  section do...      37,000 

Elongation  })er  inch  after  rupture inch . .        .  2000 

Elon^^atiou  i>er  inch  under  Mtraiu  at  elastic  limit do...     .001350 

Kcduction  iu  diameter  at  ]M>{i;t  of  rupture do...  .  116 

Keductiun  in  area  alter  rupture,  per  centum  of  original  section 30.4 

Position  of  rupture 1". 20  from  neck 

Character  or  brolceu  surface dull,  silky 

Elongation  of  inch  sections ...".27*,  ".23,  'M7,  ".13 


I' 


10-lNCH  WraE-WOUND   RIFLE. 
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No.  4332. 
Marks,  "^5' A. 

Diameter,  ".566. 

Sectional  area,  .25  square  ineh* 

Gauged  length,  4t". 


AppUed  l<Mdt. 

Elonjratlon 
per  inch. 

SacceMive 

elonniiou 

per  Inch. 

Permanent 

•  Mt. 

SncoeMiye 

permanent 

•et. 

Bemarkt. 

T— •  ^"toT"" 

P-9imcb. 

250 

1,250 

2,500 

.%756 

5,000 

6.250 

7,500 

7,750 

8,000 

«,250 

8,500 

8,750 

9,000 

9,li60 

9.500 

9,750 

10.000 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14.000 

14.500 

15,000 

15,500 

ie,oQO 

PoundM. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
31,000 
32,000 
33.000 
34.000 
36.000 
38,000 
37,000 
38,000 
39,000 
40,000 
43^000 
44,000 
46,000 
48,000 
50,000 
52.000 
54,000 
56.000 
50,000 
60,000 
62.000 
64,000 

Ineh. 
0. 

.000175 
.000300 
.000500 
.000675 
.000850 
.001060 
.001100 
.001175 
.001225 
.001250 
.001275 
.001325 
.  013730 
.014750 
.015625 
.017500 
.020875 
.024375 
.028500 
.033000 
.038250 
.044500 
.051250 
.060000 
.0725 
.0850 
.1100 
.1625 

Jneh. 
0. 

.000175 
.000126 
. 00029) 
.000175 
. 000175 
.000200 
.000050 
.000075 
.000050 
.000026 
.000025 
.000050 
.012425 
.001000 
.000875 
.001875 
.003375 
.003500 
.004125 
.004500 
.005250 
.006250 
.006750 
.008750 
.  0125 
.  0125 
.0250 
.0525 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elaatib  limit. 

• 
• 

Tensile  strength. 

.000025 

.000025 

.000100 

,O00C75 

^_ 

.015050 

. 015850 

*•"*•**•**"* 

*- 

• 

General  eummary. 

Traaile  Btrength,  per  square  inch  of  originat  section ponnds . .       64, 000 

Klaatlc  limit,  per  square  inch  of  original  section do...        36,000 

£longatioii  per  inch  after  rapture inch . .  .  2375 

laongatiim  per  inch  under  strain  at  elastic  limit do. ..      .001325 

Raadaction  in  diameter  at  point  of  rapture do.  .  .  186 

Katloetion  in  area  after  rupture,  per  centum  of  originatoection 54.6 

Position  of  rupture^ : l".25ft*om  the  De<^]c 

Cbaracterof  hroken  surface silky 

EUfBgation  of  inch  section* ".30*,  ".28  ".16  ".11 
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lO-INCH   WmE-WOUND   RIFLE, 


Hoop  Oi. 


Diameter/'.564. 

Sectional  area,  .25  square  incb« 

Gauged  length,  4". 


liTo.  4358. 


Applied  loads. 

Elonntion 
per  Inch. 

SncceseiTo 

elongation 

per  inch. 

Permanent 
•et. 

SncoeaniTQ 

pennaneni 

set. 

Rcmarts. 

Total. 

Per  so  uare 
incb. 

Pounds, 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

8,750 

10,000 

10.250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12.500 

13.000 

13,500 

14.000 

14,500 

ir>,  000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19,500 

19,980 

Pounds. 
1,000 
5.000 
10,000 
15,000 
2(»,000 
25,000 
30,000 
35,001 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
64,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,  (KX) 
72.000 
74,000 
76,000 
78,000 
79,920 

Inch. 
0. 

.000125 
.000300 
.000450 
.000675 
.000825 
.001025 
.001200 
.OOUOO 
.001450 
.001525 
.001575 
.001700 
.001775 
.001950 
.002200 
.003625 
.006250 
.008500 
.010250 
.012125 
.014125 
.016125 
.018700 
.021250 
.0237 
.0275 
.OTiOO 
.0350 
.0400 
.0450 
.0500 
.0550 

Inch. 
0. 

.000125 
.000175 
.000150 
.000225 
.000150 
.000200 
.000175 
.00021K) 
.000050 

.owKyrs 

.000050 
.000125 
.000075 
.000175 
.000250 
.001425 
.002625 
.002250 
.001750 
. 001875 
.002000 
.  002<K)0 
.  002575 
.002550 
.002450 

.oo:{8 

.0025 
.0050 
.0050 
.0050 
.0050 
.0050 

Inch. 
0. 

Inch, 
0. 

Initial  load. 
Elastic  limit. 

• 

« 

0. 

.000050  . 

.000050 

ft 

» 

Tensile  strength. 

GeiM/ral  summary. 


Toisile  strength  per  square  inch  of  original  section pounds 

Elasticlimii per  saiiam  inch  of  originiu  section do. 

Elongation  per  inch  after  rupture inch 

Elongation  per  inch  under  Htrain  at  elastic  limit do. 

Koduution  in  diameter  at  iioiut  of  rupture do. 

Keduction  in  area  aftermpture,  per  cent  of  original  section 

Position  of  mpture .' ".75fVoni  the  neck 

Character  of  broken  surface ."granular,  SO  per  cent;  dull  silky,  with  spongy  streak,  50])er  cent 

Elongation  of  inch  aeotiona ",05,  ".04,  ".06,  ".11* 


79,920 

43,000 

.0650 

.001575 

.044 

15.0 


10-INCH   WIKE-WOUND   EIFLE. 


141 


No.  4366. 

Marks,  "^g-^ 

Diameter,  ^'.564. 

Sectional  area,  .25  square  inclL 

Gauged  length,  4'^ 


Applied  loads. 

JSlonntioii 
per  uch. 

8ac«eMWe 

olon^ation 

per  Inch. 

Pennanent 
set. 

SaooeMlve 

pemiMieiit 

set. 

KimiTki. 

Totid. 

PerMOAre 
incn. 

2S0 

1,230 

2,500 

3.750 

5,U0O 

6,250 

7,500 

a  750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12.250 

12,500 

13.000 

13,500 

14,000 

14.500 

15.000 

15,500 

ie.000 

16.500 

17.000 

17,500 

18,000 

18.500 

19.000 

19,500 

19,589 

Pounds. 
1,000 
5.000 
10.000 
15,000 
20,000 
25,000 
30.000 
35.000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
46,000 
47.000 
48,000 
49.000 
SO.OOO 
522,000 
54,000 
56.000 
5K,000 
60,000 
62.000 
64.000 
66,000 
68,0U0 
70.000 
72.000 
74,000 
76,000 
78,000 
78,320 

Inch, 
0. 

.000175 
.000350 
.000475 
.000650 
.000800 
.001000 
.001200 
.001375 
.001425 
.001475 
.001525 
.002100 
.002325 
.002025 
.002825 
.003250 
.005125 
.005525 
.006760 
.010125 
.013260 
.014750 
.010750 
.0225 
.0237 
.0275 
.0300 
.0({25 

.o:r75 

.0425 
.0475 
.0550 

Inch, 
0. 

.000175 
.000175 
.000125 
.  WN)175 
.  000150 
.000200 
.000200 
.000175 
.000050 
.  WKM)50 
.000050 
.000575 
.  00ir225 

.000200 
.000425 
.  001875 
.  00(M(N) 
.(N)1225 
.000375 
.003125 
.001500 
.005000 
.  002750 
.0012 

.oo:i8 

.0025 
.0023 
.0050 
.0050 
.0050 
.0075 

Jnek, 
0. 
0. 
0. 
0. 
0. 
0. 

IfUk. 

0. 

Initial  loud. 
Klaatio  limit 

• 
* 

Tenaile  Btrength. 

0. 





1 

1 

i 

• 

t 

General  eummary. 

Tensile  strength  per  squsre  inch  of  orielnal  section poiinds..    78,320 

Elaetic  limit  per  eouare  inch  of  origins  section ^o. . .    43,  OOO 

EloDgatJon  per  incn  after  rupture inch..      .0675 

Bongation  per  inch  under  strain  at  elastic  limit do...  .001525 

Redaction  in  diameter  at  point  of  rupture. do...        .034 

Redaction  in  area  after  rupture,  per  cent  of  <Mlginal  section 11.6 

Ftoition  of  rupture ".20  from  the  neck 

Cluraoter  of  broken  surface granular;  dull  flaky  at  the  circumference 

^  of  inohaecUons ".03,  ".03,  ".05,  "^6* 
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XO-INCH  WIRE-WOUND   RIFLE. 


No.  4357. 

Diameter,  ".664. 

Sectional  area,  .25  square  mcli. 

Gauged  length,  4". 


Appli< 
Total. 

3d  loads. 

Per  Miaare 
incli. 

Elongation 
permch. 

Saccesnive 

eloni^tion 

per  inch. 

Fermaneiit 
set. 

Saccessive 

permanent 

set. 

Roffiarla. 

Pimndi. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7.500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12.250 

12,500 

13.000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,220 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
72.880 

Inch. 

0. 
.000125 
.000300 
.000450 
.000650 
.OOOHOO 
.001000 
.  001200 
.001375 
.001425 
.001500 
. 001550 
.001750 
.002925 
.004375 
.0074£^ 
.008500 
.009200 
.  010125 
.012025 
.  014050 
.016375 
.018000 
.020625 

..0237 
.0275 
.0300 
.0325 
.0375 
.0425 

Inch. 
0. 
.000125 
.  000175 
.000150 
.000200 
.0<KI150 
.000200 
.  000200 
.000175 
.  000050 
.000075 
.  000050 
.OOIKJOO 
.001175 
.001450 
.003075 
.001050 
.  000700 
.000925 
.001900 
.002025 
.002325 
.001625 
.002625 
.  00:)075 
.0038 
.0025 
.0025 
.0050 
.0050 

InelL 
0. 

0. 

1 
Initial  load. 

Elastic  limit 
Tensile  strength. 

0. 

.000025 

.000025 

■1 

* 

«•««•««■•••• 

General  summary. 

Tensile  strength  per  square  inch  of  orieinAl  section pounds..    .72,880 

Elantic  Umit  per  sotiare  inch  of  original  section do...    43,000 

Elongation  per  incn  ai'tor  raptnre inch . .      .  0650 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001550 

Ked action  in  diameter  at  point  of  mpture ^. do. . .        .  044 

lRe<luction  in  area  ofber  mptore, per  cent  of  original  section  15.0 

Position  of  rupture .".95  Arom  tiie  neck 

Character  of  broken  surface oblique^  dull  leaden  surface  with  granular  streaks 

Elongation  of  inch  sections ".(»,  ".04,  ".03.  ".13* 


10-lNCH   WIRE-WOITND    RIFLE, 
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Hoop  C,. 
Kg.  4333. 


10WR,C^ 


Harks,      ji 

Diameter,  ".664. 

Sectional  area,  .25  square  tpch. 

Gauged  length,  4".     . 

Specimen  has  a  spongy  stem. 


Applied  load*. 


Total. 


Per  M  nare 
incn. 


PowMlt. 
1,000 
&,00O 
10,000 
15,000 
20,000 
25,000 
30,000 


31,000 

32,000 

33,000. 

34,000 

35,000 

86.000 

37,000 

38,000 

39,000 

40,000 

42,000 

44,000 

46,000 

48.000 

50,000 

52,000 

52,840 


per  inch. 


Ineh, 
0. 

.000150 
.000300 
.000475 
.000625 
.000775 
.001500 


.001625 

.001800 

.002300 

.002925 

.008125 

.012050 

.012825 

.014750 

.015875 

.017675 

.0226 

.0262 

.0300 

.0362 

.0400 

.0475 


SnoGMMive 

elon^ntion 

per  inch. 


Inch, 
0. 
.000150 
.000150 
.000175 
.000150 
.000150 
.000725 


.000125 

.000175 

.000500 

.000625 

.005200 

.003025 

.000875 

.  001825 

.001125 

.0018U0 

.004825 

.0037 

.0038 

.0062 

.0038 

.0075 


Permanent 
set. 


Inch. 


0. 
0. 


000i75 


007025 


.016050 


SnccensiTe 

permanent 

aet. 


Inch, 


0. 


000475 


006550 


.009025 


Semarka. 


Initial  load. 


Elnntic  limit  below  30,- 
OuO  iM>und8  per  sqaare 
inch. 


.    Tensile  strength. 


General  summary. 

Teoifilf  strength  per  square  inch  of  original  section ponnds..    52,840 

Bastic  limit  per  square  inch  of  original  section below  30,000  pounds 

Xloogation  per  incn  alter  rupture inch..      .0675 

£sdactJoa  in  diameter  at  point  of  rupture do. . .        .  064 

fiadnetioa  in  area  after  rapture,  per  cent  of  original  section 21. 4 

PoBitianofiaptai« ".8  from  the  neck 

Character  of  broken  aurfaoe silky,  20  percent  of  areanpongy 

SloBgafcioo  of  inch  sections ".Oi,  ".04,  ".05,  ".U* 
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10-INCH   WIRE-WOUND   RIFLE. 


^0.  4335. 


Diameter,  ".664. 

Sectional  area,  .25  square  inclL 

Gauged  length,  3", 


Applied  loads. 

Elonffation 
per  inch. 

SuocessiTe 

eloneatioD 

permcli. 

Permaneiit 
aet. 

8acoeMiTe 

pennanent 

•ei. 

Bemarka. 

Total. 

Per  aqnare 
inoD. 

Pounda, 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7.750 

8,000 

8,250 

8.500 

8,750 

9,000 

9,250 

9,500 

9.750 

10.000 

10,500 

11,000 

11,600 

12,000 

12.500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,410 

Pownda, 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87.000 
88,000 
39,000 
40,000 
42,000 
44,000 
46.000 
48.000 
50,000 
52,000 
54,000 
66.000 
58,000 
60,000 
61,640 

Inch, 
0. 

.000133 
.000300 
.000433 
.000600 
.000767 
.001000 
.001067 
.001167 
.001400 
.002500 
.006000 
.009667 
.010667 
.012067 
.013167 
.014433 
.0183 
.0217 
.0250 
.0283 
.0333 
.0383 
.04.'iO 
.0517 
.0583 
.0700 

Inch. 
0.. 

.000133 
.000167 
.000133 
.000167 
.0(K)167 
.000233 
.000067 
.000100 
.000233 
.001100 

.oo:i5oo 

.0u:Mi67 

.001000 

.001400 

.  0011  (iO 

.001266 

.003867 

.0034 

.0033 

..0033 

.0050 

.0050 

.0067 

.0067 

.0066 

.0117 

Inch, 
0. 
0. 

Inch. 
0. 

Tnitialload. 
ElaatioUmfk 

Tensile  strongth. 

0. 

0. 

• 

.004733 

.004733 

.012900 

.006167  ' 

•••■••■••■■^ 

*•"••*"•  •^** 

General  summary. 

* 

Tensile  strength  per  square  inch  of  original  section pounds..    61,640 

Elastic  limit  per  souare  inch  of  originalseotion do. . .    31, 000 

Elongation  per  incn  after  rupture inch . .      .  0967 

Elongation  \ter  inch  under  strain  at  elastic  limit do...  .001067 

KfHluction  in  diameter  at  point  of  rupture *.do...        .054 

Kmlurtion  in  area  after  rupture,  per  cent  of  original  section 18.3 

Position  of  rupture 1".60  from  the  neck 

Charaotor  of  brolcen  surface,  granular,  45  per  cent;  dull  ailky  with  dark-colored  blow  hole,  55  per  cent 
Elongation  of  inch  sections ".10,  ".11%  ".06 


10-INCH   WIRE-WOUND   KIFLE. 
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No.  4394. 

Marks,  ^«^f^ 

Diameter,  '^564. 

Sectional  area,  J25  sqaare  inch. 

Gauged  length,  ^". 


•\ 


/ 


Applied  loads. 

Eloncation 
per  inch. 

Successive 

Permanent 
set. 

SuGoeaaive 

periuaneut 

set. 

Bemarka. 

ToUL 

Pcrsouare 
incn. 

elongation 
per  inch. 

J*ovnd». 
250 

1,250 
2.500 
5,000 
7.500 
8,750 
9.OO0 
9.2S0 
9,500 
9,750 

10  ooo 

10.250 
10,500 
10.750 
ll.OOO 
11,250 
11,500 
12.000 
12,500 
13.  JW 
13,500 
14,000 
14,500 
15,000 
15.500 
15^960 

Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45.000 
46.000 
48,000 
50,000 
52,000 
54.000 
56.000 
58,000 
60,000 
02.000 
63,920 

Indi. 
0. 
.000100 
.000900 
.000600 
.001050 
.001225 
.001275 
.001300 
.001325 
.001375 
.001550 
.003250 
.001450 
.006000 
.007025 
.000600 
.  0137.50 
.016125 
.018750 
.021500 
.024500 
.028125 
.  0:^2000 
.036600 
.041750 

Inch. 
0. 
.000100 

.000200 

.ooo:)00 

.0004.50 
.000175 
.000050 
.000025 
.000025 
.0000!)0 
.000175 
.001700 
.001200 
.  0015.50 
.001925 
.001575 
.004250 
.002375 
.002625 
.0027.'iO 
.003000 
.  0a't625 
.003875 
.004500 
.005250 

Inch, 
0. 
0. 

Inch. 
0. 

Initial  load. 
ElaaUc  Umit. 

• 

Teofiile  strength. 

0. 

^. 

.000125 

.000125 

i 

General  summary. 


63,020 

30,nuO 

.  05.50 

001375 

004 


Twinle  strength  per  square  inch  of  original  section pounds. 

Elaatic  limit  per  square  inch  of  originiQ  section do . . 

BUengation  per  inch  after  rupture inch . 

Kkmgation  per  inch  under  strain  at  elastic  limit do. . 

Seduction  in  diameter  at  point  of  rupture do.. 

Redaction  in  area  after  rupture,  per  cent  of  original  section 21. 4 

Poeitiun  of  rapture at  neck 

CbAracter  of  broken  surface ailky,  apongy;  40  per  cent  of  surftice  dark  colored.    OpeuMl  cracks 

in  stem  in  vicinity  of  frac;turH. 
JOoDgaium  of  inch  sections 4w ".10*,  ".04,  ".01,  ".04 

H.  Ex.  161 ^10 
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10-INCH   WIRE-WOUND  EIFLE. 


Marks,  "YS-^. 

Diameter,  ".565. 
Sectional  area,  .25  square  inclu 
Gauged  length,  4". . 
Specimen  has  a  spongy  stem. 


Applied  loads. 

Elongation 
per  inch. 

Saccensive 

elonj^ation 

per  inch. 

Permanent 
aet 

Soeceaiiive 

permanent 

flet. 

Bemarka. 

Total. 

Fersauare 
incn. 

Pounda. 

250 

1,250 

2,500 

3,750 

5,000  ' 

6,260 

6,750 

7.000 

7,250 

7,500 

7,750 

8,  poo 

8,250 

8,500 

8,750 

9,000 

0,500 

10,000 

10.500 

11,000 

11,500 

12.000 

12,500 

13,000 

13,160 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
27,000 
28.000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
38,000 
40,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52, 000 
62,640 

Inch. 
0. 
.000126 
.000300 
.000500 
.000700 
.000875 
.006050 
.003200 
.004375 
.007650 
.011150 
.012875 
.014300 
.016000 
.017750 
.0212 
.0250 
.0312 
.0350 
.0400 
.0475 
.0600 
.0675 
.0850 

Inch. 
0. 

.000125 

.000175 

.000200 

.000200 

.000175 

.M)0(r75 

.002250 

.001175 

.  003275 

.003500 

.001725 

.001425 

.001700 

.001750 

.003450 

.0038 

.0062 

.0038 

.0050 

.0075 

.0125 

.0075 

.0175 

Inch. 
0. 
0. 

Inch. 
0. 

IniUalload: 
Elaatic  limit. 

Tensile  strength. 

.006550 

-    .006550 

"Ibiiaoo" 

.009750 

•  •••••••**••* 

General  summary, 

Tpnsile  strength  per  square  inch  of  original  section poands..    52,640 

Elastic  Umit  per  saaare  inch  of  original  section do...    27,000 

Blongation  per  incii  after  rupture inch..      .1050 

Elongation  per  inch  under  strain  at  elastic  limit do...  .000060 

Kediiction  in  diamet4^r  at  point  of  rupture •*•- do...        .074 

Kmiuction  in  area  after  rupture,  per  cent  of  original  section 24.6 

Position  of  rupture 1".9  from  the  neck 

Character  of  broken  surface silky;  40  per  cent  of  surface  spongy 

Elongation  of  inch  sections :. ".09,  ".20*,  ".07,  "OW 


r 


10-INCH   WIRE-WOUND  RIFLE. 

No.  4336. 
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Marks,  ^"^jc, 

IMameter,  ".665. 
Sectional  area.  .25  square  inch. 
Ganged  length,  3". 
Specimen  has  a  spongy  stem. 


Applied  kMda. 

Sloneation 
peruich. 

SocoeMiTe 

elon^ttiion 

permoh. 

Pennment 
set. 

SaooMftive 

permanent 

set. 

T.UI.    j^-^T" 

Fiomnda. 
2S0 
1,2S0 
2,500 
S,790 
5,000 

5,250 

5,500 
5.750 
6,000 

6,250 
6.500 
6,750 
7,000 
7.250 
7,500 
8,000 
8,500 
9,000 
ft,10O 

^FoundM. 

1,000 

5,000 

10,000 

15,000 

20,000 

21,000 
22,000 
23,000 
24,000 
2&,000 
28,000 
27,000 
28.000 
29,000 

ao.ooo 

32,000 
34.000 
38,000 
36,400 

Ineh. 
0. 

.000100 
.000333 
.000500 
.001100 

.001233 

.001887 

.002033 

.003000 

.004067 

.00&500 

.006833 

.000333 

.011867 

.015000 

.0200 

.0250 

.0317 

Inch, 
0. 

.000100 
.000233 
.000167 
.000800 

.000133 
.000434 
.000386 
.000967 

.  wvm 

.0014:i3 

.0013.33 

.0O2.')00 

.002334 

.003333 

.0050 

.0050 

.0087 

Ineh. 

0. 
0. 

Ineh. 
0. 

Initial  load. 

ElaHtio  limit  below 
20,000  ponnda  per 
square  inch. 

Tensile  airougth. 

.000333 

.000333 

.003233 

.002900 

.010533 

.007300 

» 

General  eumnMry, 

Teaafle  sirengtb  per  square  inch  of  orisinal  section '. poiimln. .  36,400 

Elsatic  limit  per  Mnare  inch  of  original  section .^ below  20,  oou  ponnda 

Elon^atioB  per  inch  after  fuptnre inch..      .U64N) 

Redaction  in  diameter  at  point  of  rnptnre do...        .085 

Risdnction  in  area  after  rupture,  percent  of  original  soction 27. 6 

POaiUonofmptare ".5  from  the  nivk 

Chiwacter  of  broken  surface silky,  45  per  cent;  balance  of  surface  dark-colonni  unsound  nintAl, 

which  formed  the  walls  of  snongy  place  in  the  casting.    The  metal  wa9  spongy  »t  tht*  opiioeite  f.na 

•f  the  specimen,  with  small  blowholes  along  the  length  of  the  stem. 
Bongaaon  of  inch  aecUona. « ".12%  ".03,  ".03 


/ 
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10-INCH    WIRE- WOUND   BIFLE. 


No.  4395. 

Marks,  ^^^^^ 

Diameter,  ''.564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  4". 


Applied  loads. 

• 

EloneatioD 
permoh. 

Snocessire 

elonr;ation 

I>er  inch. 

Fermanent 
set. 

SnccessiTe-j 

Total. 

Per  square 
inob. 

permanent 
set. 

Bemarks. 

PoundM. 

250 

1,250 

2,500 

5,000 

7,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11, 500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

18.000 

18,500 

19,000 

19, 500 

19,710 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,  (KM) 
35,000 
36.000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70.000 
72,000 
74,000 
76,000 
78.000 
78,840 

Inch, 
0. 

.000150 
.000400 
.000700 
.001025 
.001225 
.001275 
.001300 
.  001325 
.  001375 
.  001425 
.  001450 
.001500 
.001525 
.OOhWO 
.001.575 
.0082.50 
.000200 
.012500 
.014500 
.016250 
.018250 
.021625 
.024500 
.027900 
.032000 
.035300 
.0425 
.0475 
.0525 
.0600 
.0700 
.0775 
.1000 
.1275 

.tzoo 

Inch. 
0. 

.  0001.50 
.  000250 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load.    « 

.000300 

... 

.000325 
.000200 
.000050 

0. 



.  000025 

.000025 
.  000050 
.0000.50 
.000025 

.oooa5o 

.000025 
.000025 
.  OWMCS 
.00fH>75 
.000950 

.  oo:woo 

.002000 

. 001750 

.002000 

.  003375 

.002875 

.00.3400 

.004100 

.00:i300 

.0072 

.0050 

.0050 

.0075 

.0100 

.0075 

.0225 

.0275 

.0425 

« 

.000025 

.000025 

/ 

Elastic  limiL 

_ 

. 

- 

. 

Tensile  strength. 

General  summary. 

Tensile  strenf^h  per  square  inch  of  original  set^tion pounds. . 

Elastic  limit  per  Honare  inch  of  original  set^tiun do. . . 

Elongat  ion  per  inch  after  rupture inch . . 

Elongation  per  inch  under  strain  at  elastic  limit do... 

Keduction  in  diaui(;ter  at  point  of  rupture do... 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".75  from  t 

Character  of  broken  surface silky. 

Elongation  of  inch  Motioiu "J3,  ".17,  ".J 


10-INCH   AVTRE-WOUND   RIFLE. 
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Ko.  4303. 

Marks,  I'^giC. 

Kameter,  ".564. 

^tional  area,  .25  square  inclu 

Gauged  length,  4". 


2S0 
1,250 
2.600 
5,000 

7,500 

8.750 

fl^OOO 

9,250 

9.500 

9,750 

10,000 

10.350 

10,500 

laTso 

11,000 

11,250 

11,500 

11.750 

12.000 

12,20 

12,500 

13,000 

13,500 

14,000 

14,500 

15.000 

15.500 

10,000 

16,500 

17,000 

17,500 

18,060 

18,500 

19,000 

19,500 

30.000 


PlTMraare 
incn. 


Powtda. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54.000 

sl^ooo 

58,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 


permoh. 


JndL 
0. 
.000150 
.000326 
.000725 
.001060 
.001250 
.001275 
.001800 
.001826 
.001375 
.001426 
.001475 
.001500 
.001525 
.001560 
.001575 
.007500 
.000625 
.013125 
.014500 
.015600 
.018250 
.020750 
.023500 
.026500 
.030000 
.083625 
.038750 
.0425 
.0600 
.0660 
.0625 
.0726 
.0850 
.1060 
.2000 


SuocesslTe 

alongaticm 

perinoh. 


Ineh» 


0. 


.000150 
.000175 
.000400 
.000825 
.000200 
.000025 
.000025 
.000025 
.000050 
.000060 
.000050 
.000025 
.000025 
.000025 
.000025 
.OOSO*^ 
.002125 

.00:1500 

.001375 

.001000 

.002750 

.002500 

.002750 

.003(MM) 

.003500 

.003625 

.005125 

.003750 

.0075 

.0050 

.0075 

.0100 

.0125 

.0200 

.0950 


Fermanent 
Mi. 


Inch. 


0. 
0. 


0. 


SucceMive 

permanent 

set. 


In^. 


0. 


BemarkB. 


Initial  load. 


Ekatio  limit 


Tensile  slrengtb. 


General  aummary. 

Teiuito  ctreng:th  per  square  inch  of  origimU  section pounds..    80,000 

Eiaitie  limit  per  Moare  Inch  of  original  section do...    45,000 

Boifstion  per  inon  after  ruptnre inch..      .  1 550 

£kngation  per  inch  under  strain  at  elasticlimit do...  .001575 

Bedoction  in  diameter  at  point  of  ruptare do . . .        .  084 

.  Sadacdon  in  area  after  rapture,  per  cent  of  original  section 27.6 

Poiitioo  of  rupture 1".7  from  the  neck 

Character  of  Inokrai  aurfkoe silkyr  obliqufi;  opened  cracks  in  surface  of  stem 

HoagatJcm  of  inoli  aectiona ".10,  ".15,  ".23,  ".14 
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10-INCH    WIRE-WOITND   RIFLE. 

Hoop  O3. 
No.  4337. 


Diameter,  ".563. 
Sectional  area,  .25  square  incli. 
Gauged  leugtli,  3. 
Specimen  lias  spongy  stem. 


Applied  loads. 

Elonfj^tion 
per  inch. 

Succeesiye 

elongation 

per  incL. 

Fermanent 
set. 

Succeeelve 

permanent 

set. 

Bemarks. 

Totia. 

Per  Baaare 
incn. 

Pounds. 

250 

1,250 

2,500 

3.750 

5,000 

6,250 

7,600 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,600 

14,000 

14,500 

15,000 

15, 500 

16,000 

16,500 

17,000 

17,410 

Pounds^ 
1,000 
5,000 
10,000 
15.000 
20.000 
2.5,  (NX) 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
69,640 

Inch, 
0. 
.000200 
.000367- 
.000600 
.000733 
.000967 
.0(11200 
.001267 
.  00l3.%3 
. 001367 
.001400 
.  001433 
.001467 
.  001533 
.0016(M) 
.001700 
.001833 
.002000 
.002100 
.002300 
.002500 
.002700 

.oo:m)67 

.003267 
.0036(K) 
.  (K)39(X) 
.  001733 
.006567 
.008033 
.009900 
.0116<i7 
.013733 
,  OMWOO 
.010167 
.02i:{33 
.023783 

Inch, 
0. 
.000200 
.000167 
.  0002:^3 

.oooi:i3 

.000234 
.  000233 
.000067 
.00006^ 
.000034 
,000033 
.  0(XX)33 
.000034 
.000066 
.000067 
.000100 
.000133 
.000167 
.000100 
.0002(X) 
.000200 
.000200 
.  000367 
. 0002O0 
.000333 
.000300 
.000833 
.001834 
.001466 
.001867 
.  0(n767 
.002066 
.  002267 
.003167 
. 002106 
.002400 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Klastic  limiL 

/ 

m 

Tensile  strengtli. 

0. 

.000067 

.000007 

- 

•  ■ 

.§00167 

.000100 

.000333 

.000166 

.001000 

.000667 

.002733 

.001733 

, 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    09,640 

KlaMtic  limit  per  square  inch  of  originfj section do...    3S,000 

Elongation  per  inch  alter  rapture 1 inch..      .0087 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001000 

KeductiuD  in  diameter  at  point  of  rupture do...       .018 

Keductiou  in  area  after  rupture,  per  cent  of  original  section 4.8 

Position  of  rupture -. ".8  from  the  neok 

Character  of  broken  surface. . .  .granular;  iO  per  cent  of  surface  occupied  by  dark-colored  spongy  spots 
Elongation  of  inch  aeoUona ".01,  "UH, ''.Od* 


/ 
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Marks,  ^»^»«<^ 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4'^ 


!        Applied  loads. 

i 


TotaL 


Per  aqnare 
incn. 


260 
1,250 
2,500 
!i,000 
7,500 
8,750 
lO.OOO 
10,250 

10,500 

10.750 
U,000 
11,250 
li;500 
11,750 
12,000 
12,250 
12.500 
13,000 
13.500 
14,000 
14,500 
15.000 
15,500 
16,000 
16,500 
17.000 
17.  ISO 


per  uich. 


Potrnda. 

1.000  j 

5.000  I 

10.000  ! 

20.000  ; 

30.000  i 
35,000  ! 
40,000    ! 

41,000  ; 

42,ooo|; 

43,000    j 

44,000 

45,000    ! 

46,000 

47,000 

48,000 

49,000 

50.000 

52,000 

54,000 

56,000 

58.000 

60,000 

62,000 

64,000 

66,000 

68,000 

68,726 


SaoceMive 

elonfration 

periDcli. 


Inek. 
0. 
.000100 
.000300 
.000700 
.001025 
.001200 
.  001375  i 
.001425  ! 
.001475  i 
.012500  ! 
.014200  ; 
.016750 
.020875 
.022450 
.023750 
.025250  I 
.027250 
.020450  i 
.0325 
.0400 
.0450 
.0500 
.0600 
.0725 
.0825 
.1050 
.1375 
.1875 


Permanent 

■et. 


Inch. 
0. 
.000100 
.000200 
.000100 
.000325 
. 000175 
.000175 
.000050 
.000050 
.011025  j 
.001700 
.002550  j 
.004125 
.001575  ' 
.001300 
.001500 
.002000 
.002200 
.003050 
.0075 
.0050 
.0050 
.0100 
.0125 
.0100 
.0225 
.0325 
.0500 


Inek. 


0. 
0. 


.000025 


Saooeasive 

permanent 

set. 


Inek. 


0. 


.000025 


Remark!. 


Initial  load. 


KlastioUmtt 


1 


Tensile  ntrength. 


General  iummary. 


Tenaile  strength  per  sqnare  inch  of  orteinal section pounds. 

Sla»tir  limit  per  square  inch  of  original  section do . . 

£longation  per  inch  after  rupture inch . 

Elongation  per  inch  under  strain  at  elastic  limit do.. 

£edn<?tion  in  diameter  at  point  of  rupture do.. 

Seduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture 2". 15  from  the  neck 

Character  of  broken  surface silky,  irregular  oblique ;  opened  cracks  in  surface  uf  stem 

Slongatioin  of  inch  aectiona ".19,  ".33*,  ".19,  ".15 


68,720 

42.000 

.2150 

.  001475 

.114 

36.4 
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10-INCH   WIRE-WOUND   RIFLE. 

Hoop  O3. 
No.  4337. 


Diameter, ''.563. 
Sectional  area,  .25  square  incli. 
Gauged  length,  3. 
Specimen  has  spongy  stem. 


Applied  loads. 

Elongation 
per  inch. 

SnccesDive 

elongation 

per  inch. 

Permanent 
set. 

Succeselve 

permanent 

set. 

Bemaxka. 

Totia. 

Per  saaare 
incn. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9, 750 

10,000 

10,250 

10, 500 

10, 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,600 

17,000 

17,410 

Pounds: 
1,000 
5,000 
10.000 
15.  000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36.000 
37,000 
38.000 
39,000 
40,000 
41.000 
42, 000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62.000 
64,000 
66,000 
68,000 
69,640 

Inch. 
0. 
.000200 
.000367- 
.000600 
.  000733 
.000967 
.OO12OO 
.001267 
.  0013.33 
.001367 
.001400 
.  0014,33 
.001467 
.001.^>33 
.001600 
.001700 
.001833 
.002000 
.002100 
.002:^00 
. 002500 
. 002700 
.003067 
.00:J267 
.  003600 
.003900 
.  0017,33 
.006567 
.008033 
.009900 
.011667 
.013733 
.  OKMXH) 
.019167 
.021333 
.02:^783 

Inch. 
0. 
.000200 
.000167 
.000233 
.0001.33 
.000234 
.000233 
.000007 
.000066 
.000034 
,00003:) 
.000033 
.000034 
.000066 
.000(>67 
.000100 
.000133 
.000167 
.000100 
.000200 
.000200 
.000200 
.000367 
.000200 
.000333 
.000300 
.000833 
.001834 
.001400 
.001807 
.001767 
.002066 
.  0022<i7 
.00;il67 
. 002160 
.002400 

• 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Klastic  UmiL 
/ 

m 

Ten.«>iile  strength. 

0. 

.000067 

.000067 

- 

• 

.§00167 

.000100 

.000333 

.000166 

.001000 

.000667 

.002733 

.001733 

General  sumnuirif, 

f 

Tensile  strength  per  sqnare  inch  of  original  section ponnda..    09,6(0 

£la8tic  limit  per  sciuare  inch  of  originu  section do...    88,000 

Elongation  per  inch  alter  rupture '. inoh. .      .  OS07 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001000 

Keduction  in  diameter  at  point  of  rapture do...        . 018 

Reduction  in  area  after  ruptnre,  per  cent  of  original  section 4.8 

Position  of  rupture .-. ".3  from  the  neck 

Character  of  broken  sarfkoe. . .  .granular;  iO  per  cent  of  surface  ocoapied  by  dark-colored  spongy  apota 
Elongation  of  inch  •ecUons ".01,  "Ue»  ".04* 


r 


/ 
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1^0.4386. 

Marts,  "^»«^ 

Diameter,  ''.664. 

8«ctioual  area,  .25  square  inch. 

Gauged  length,  4". 


i        Applitd  loads. 


Total 


290 
1,250 
2,500 
5,000 
7.500 
8,750 
10,000 
10,250 

10,500 

10,750 
11.000 
11,250 

iilsoo 

11.750 
12,000 
12,250 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
IS,  SOU 
10.0UO 
16.500 
17.000 
17.180 


i  Per  aqnare 
I      incn. 


PouHdM. 
1.000 
5.000 
10,000 
20,000 
30.000 
35,000 
40,000 
41.000 

42.000{ 

43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
02,000 
64,000 
66,000 
68,000 
68,7'J6 


EUmgatUm 
per  uich. 


Siioc«Mive 

elongation 

perlncfa. 


Inek. 
D. 

.000100 

.000300 

.000700 

.001025 

.001200 

.001375    i 

.001425    t 

.001475    I 

.012500    ! 

.014200    ; 

.010750 

.020675 

.022450 

.023750    ! 

.025250    i 

.027250 

.020450    L 

.0825 

.0400 

.0450 

.0600 

.0600 

.0725 

.0825 

.1050 

.1375 

.1875 


Inch. 

.000100 

.000200 

.000400 

.000325 

.000175 

. 000175 

.000050 

.000050 

.011025 

.001700 

.002550 

.004125 

. 001575 

.001300 

.001500 

.002000 

.002200 

.003050 

.0075 

.0050 

.0050 

.0100 

.0125 

.0100 

.0225 

.0325 

.0500 


Permanent 
■et. 


Inch. 


0. 
0. 


.000025 


Saooeasive 

permanent 

set. 


In«h. 


0. 


000026 


Remarks. 


Initialload. 


Elastic  limit 


Tensile  ntrength. 


General  tummary. 


iTensile  strength  per  sqnare  inch  of  oriclnal  section ponnds..    68,720 

Klai»tir  limit  per  nqnare  Inch  of  origin^  section do...    42,000 

Klimgation  per  i dcIi  after  niptare inch . .      . 21  .'iO 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001475 

Kednc tion  in  diameter  at  point  of  rapture do...        .114 

Reduction  in  area  after  rupture,  per  cent  of  original  section 36. 4 

PoNition  of  rupture 2". 15  from  the  ue<'lc 

Character  of  broken  surface siiky,  irregular  oblique;  opened  cracks  in  surface  of  stem 

SlongaUan  of  inch  sections ".19,  ".33*.  ".19,  ".15 
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1©-INCH   WIRE-WOUND  RIFLE. 


Fo.  4338. 

Marks,  i«^,g'^ 

Diameter,  ".565. 

Sectional  area,  .25  square  inch* 

Gauged  length,  3". 


Applied  loads. 

Eloneation 
p«r  inch. 

Snccessive 

elongation 

perlnch. 

Permanoit 
set. 

SnceeaaiTB 

permanent 

set. 

Beimarka. 

Total. 

Per  sonare 
incb. 

PoundM. 
1,000 
5,000 
10,000 
15,000 
20, 000 
25,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39  000 
40,000 
41.000 
42,000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
56,000 
58,000 
60.000 
62,000 
'      64.000 

Pound$. 

250 

1,250 

2,500 

3,750 

5,000 

6,  250 

7,500 

8. 750 

9.000 

9.250 

9,500 

9,750 

10,000 

16,250 

10,500 

10,750 

11.000 

11,250 

11,500 

11.750 

12,000 

12. 250 

12,500 

12,750 

13,000 

13,  250 

13.  .500 

14.000 

14.500 

15.000 

15,500 

16,000 

Inch. 
0. 
.000067 
.000200 
.000367 
.000h33 
.000700 
.000933 
.001100 
.001167 
.  001267 
.001300 
.001.333 
.  00i:i67 
.001400 
.001433 
.001533 
.001633 
.001700 
.  001733 
.001800 
.001933 
.002033 
.002200 
.  002400 
.002667 
.002967 
.004000 
.005567 
.007267 
.009500 
.011400 
.  013667 

Inch. 
0. 

.000067 
.000133^ 
.  (N)0167 
.  000166 
.000167 
.  0002:t3 
.  000167 
.000067 
.000100 
.000033 
.  001)033 

.oooo;.i4 

.000033 
.000033 
.000100 
.000100 
.  000067 
.000033 
.000067 

.  0001  :j3 

.000100 
.  000167 
.000200 
.000267 
.000300 
.001033 
.001567 
.001700 
.002233 
.001900 
.002267 

Inch. 
0. 
0. 

Inth^ 
0. 

IniUalload. 

• 

Klantic  limit. 
Tensile  strength. 

0. 

0. 
0. 

. 

.000033 

.000033 

0 

.000033 

WO. 

■ 

.000300 

.000207 

•  •••••  ■*•••• 

16, 320             65. 280 

^ 

General  summary. 


Tensile  strength  per  square  inch  of  original  section pounds. 

Elastic  limit  }>er  square  inch  of  original  section do.. 

Eloiigaiioii  per  inch  after  ruptuje inch. 

£l<tngutioii  per  inch  under  strain  at  elastic  limit do.. 

Keduetion  in  diameter  at  point  of  rupture do.. 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Posi ti on  of  r uptu re I"  from  the  neck 

Character  of  broken  susface granular ;  20  per  cent  of  surface  occupied  by  spongy  metal 

Elongation  of  inch  sections....*. I ".0i,".0l,".OA* 


65,280 

47,000 

.0200 

001800 

.015 

4.8 


'■w*r '■ 


^^^- 
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No:  4387, 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  length,  4^^ 


▲nUedloftdt. 

Elongation 
per  mch. 

SuccoMive 

PenuanoDt 
set 

SuccesAlve 

permauent 

set. 

1   TotaL 

Persouare 
incA. 

elongation 
per  inch. 

\         250 
1,250 
2,600 
5^000 
7,&00 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56.000 
68,000 
60.000 
62,000 
64,000 
66.000 
68,000 
69,440 

Jnek, 
0. 

.000125 
.000300 
.000575 
.000925 
.001100 
.001275 
.001300 
.013500 
.015:175 
.018950 
.019950 
.021075 
.023050 
.035000 
.026875 
.029125 
.0325 
.0375 
.0450 
.0500 
.0575 
.  .0700 
.0800 
.1000 
.1250 
.1950 

Inch. 
0. 

.000125 
.000175 
.000275 
.0fm50 
.000175 
.000175 
.000025 
. 012200 
.001H75 
.003575 
.0010(K) 
.  001725 
.001375 
.001950 
. 001875 
.  002250 
.003375 
.0050 
.0075 
.0050 
.0075 
.0125 
.0100 
.0200 
.0250 
.0700 

Inch. 
0, 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

• 

Tensile  atrength. 

0. 

8,750 

10,000 
10.250 
10.500 

0. 

,•*••"•-•••• 

10,760 

11,000 

11. 2M 

11,500 

11,750 

11000 

12,350 

12,500 

13,000- 

13,500 

liOOO 

liSOO 

15,000 

15.500 

U^OOO 

14,500 

17.000 

17.' an  1 

1 

General  Bummary. 

Tengfle  ttrangtii  per  square  inch  of  oriffinal  section ponnda..    69,440 

■Bittie limit  per  square  Inch  of  originu  section. do  ..    41.000 

Xioo^stioo  per  inch  after  rupture  — *. ^ inch..      .  24  50 

Elongation  per  inch  under  strain. at  elastic  limit do. ..  .O0i:t<»o 

Jt«daetion  in  diameter  at  point  of  rupture do...        .  KM 

Kedaetion  in  area  after  rupture,  per  cent  of  original  section 4i«.  7 

Potjtioii  of  mptme ".6U  fmm  theneclc 

Qancterof  oroken  surface sillcv,  irregular,  oblique 

Skofstitm  of  inoh  sections .'".40*.  ".24,  ".20/ M4 
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10-INCH   WIRE-WOUND   RIFLE. 


Marks,  ^^^S*^ 
Diameter,  ".564.        • 
Sectional  area,  .25  square  inch. 
Gauged  length,  3", 
Specimen  has  spongy  stem. 


No.  4339. 


Applied  loads. 

Elon^atWm 
per  inch. 

Sacceasive 

eloneation 

per  Inch. 

Permanent 
set. 

SncceaaiTO 

permanent 

aet.. 

Remarka. 

Total. 

Per  square 
iucu. 

Poundt. 
250 
1,250 
2,500 
3,750 
5,000 
6,250 
7.500 

7,750 

8,000 

8.250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11,500 

12,000 

12,  500 

13,000 

13,500 

14,000 

14,500 

14,610 

Pounda. 

1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000  . 

40,000 

42,000 

44,000 

46,000 

48,000 

50,000 

52,000 

54,000 

56,000 

58,000 

58,440 

Jneh. 
0. 

.000200 
.000400 
.000600 
.000833 
.001067 
.001500 

.001667 
.001767 
.001833 
.002000 
.002100 
.002400 
.002600 
.002867 
.003100 
.003267 
.003833 
.004733 
.005833 
.007500 
.009333 
.011500 
.013607 
.016333 
.020000 

Inek. 
0. 

.000200 
.000200 
.000200 
.000233 
.000234 
.000433 

.000167 
.000100 
.000066 
.000107 
.000100 
.000300 
.000267 
.000267 
.000233 
.000167 
.000566 
.000900 
.001100 
.001667 
.001833 
.002167 
. 002167 
.002666 
.003667 

Inek. 
0. 
0. 

Ineh. 
0. 

Initial  load. 

Elaatic  Umit  below  90,- 
000  pounda  per  aqnaze 
inch. 

Tensile  strength. 

.000033 

.000033 

.000400 

.000367 

.000967 

.000567 

.001933 

.000966 

• 

Gtneral  summary. 

Tensile  stren^h  per  aqnare  inch  of  original  section pounds. .  58, 440 

Elastic  limit  "per  sqaare  incli  of  originalsection below  30. 00  pounds 

Elongation  imt  inch  after  rupture inch..    .0267 

Reduction  in  diameter  at  point  of  mpturo do . . .      . 014 

KtMluction  in  area  after  rupture,  per  cent  of  original  section 4.8 

Positiou  of  rupture at  middle  of  stem 

Character  of  broken  surface • granular,  45  per  cent;  dark  8ponKy«55  per  oeut 

Elongation  of  inch  aeotiona ".00,  ".08%  ".00 
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Ko.  4388. 


Marks,  ^*^^5^ 

Diameter,  ''.564. 

Sectioual  area,  .25  square  inch. 

Ganged  lengUi,  4''. 


Applied  loads. 

Klooffatlon 
per Inch. 

0 
SuceeeaiTe 
etongation 
per  Inoh. 

Pennanont 
set. 

SiiccesniTe 
penuauent 
set.  • 

Bemarks. 

m 

Total. 

Per  square 
ijicii. 

PemndM. 

250 
1,250 
2,500 
&.000 
7,500 
a,  750 
9,000 
9,250 
9,500 
9,750 

laooo  . 

10,350 
10,500 
10,750 
11.000 
U.2S0 
11,500 
11.750 
12,000 
12,250 
12,500 
13,000 
13.500 
14,000 
14,500 
15,000 
15,500 
16,000 

Paund». 
1,000 
5,000 
10,000 
20,000 
30,000 
35.000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 

Ineh. 

0. 
.000125 
.000300 
.000675 
.001025 
.001250 
.001275 
.001325 
.006875 
.010675 
.013750 
.017750 
.010500 
.020750 
.022750 
.024750 
.027000 
.028500 
.031250 
.033125 
.036250 
.041750 
.0500 
.0560 
.0675 
.0800 
.1000 
.1360 

Ineh. 
0. 
.000125 
.000175 
.000375 
.000350 
.000225 
.000025 
.000050 
.005550 
.004000 
.002875 
.004000 
.001750 
.001250 
.002000 
.002000 
.002250 
.001500 
.002750 
.001875 
.003125 
.005500 
.008250 
.0050 
.0125 
.0125 
.0200 
.0350 

Ineh. 
0.. 
0. 

Ineh. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

1 

0. 



....... i 

1 

1 

, 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnds..    64,000 

Bastic  limit  pear  sanare  inch  of  ori^nal  section do...    37,000 

Elongation  per  incn  afterraptnre inch..      .14riO 

EloDgatiim  per  inch  under  strain  at  elastic  limit do...  .001325 

Seduction  in  diameter  at  point  of  roptiire do. . .        .  074 

BtjduetUm  in  area  after  mptore,  per  cent  of  original  section 24.6 

Position  of  mptnre ".25  from  the  n«5k 

Character  of  woken  surface. .silky,  oblique;  contains  spongy  spot.    Opened  crackH  in  siirfare  of  sti^m 
Skmgatfcun  of  inch  sections ".10,  ".13,  ".14,  ".21* 


156 


10-INCH   WIRE-WOUND   RIFLE. 


Hoop  0^. 

No.  4367. 

Marks,  ^®^?»^» 

Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gauged  leugtli,  4". 


Applied  loads. 


Total. 


Pound€. 
260 
1,250 
2,500 
3,750 
5,000 
6,250 
7,500 
8,750 
10,000 
11,250 
12,500 
12, 750 
13,000 
13,250 
13.500 
13,760 
14,000 
14,260 
14,500 
14,750 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22. 500 
23,000 
23,500 
24.000 
24,500 
25,000 
25,500 
26,000 
26,470 


Per  flqaare 
■    Inch. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
4O,O0l0 
45,000 
60.000 
51.000 
62,000 
53,000 
54,000 
55,000 
56,000 
67,000 
68,000 
89,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
105,880 


Elon^:a(ioii 
per  inch. 


Ineh. 
0. 

.000125 
.000300 
.000450 
.000650 
.000776 
.000975 
.001175 
.  001300 
.001475 
.001700 
.001750 
.001800 
.001925 
.002050 
.002150 
.002525 
.062775 
.007CHX) 
.008000 
.008500 
.009875 
.011200 
.012400 
.  0i:{875 
.  015275 
.017000 
.018750 
.020575 
.022600 
.024500 
.026500 
.028500 
.  031250 
.0325 
.0375 
.0425 
.0450 
.0500 
.0550 
.0600 
.0725 
.0825 
.1250 


Saccessive 

elongation 

per  Inch.' 


0.  ' 
.000125 
.000175 
.  000150 
.000200 
.  000125 
.000200 
.000200 
. 000125 
.000175 
.000225 
.000050 
.000050 
.00(H25 
.000125 
.000100 
.000375 
.  000250, 
. 004225 
.001000 
.000500 
.  00i:<75 
.001325 
.001200 
.  001475 
.001400 
.001725 
.001750 
.001825 
.001925 
.002000 
.  002000 
.002000 
.  002750 
.001250 
.0050 

.oor^ 

.0025 
.0050 
.0050 
.0050 
.0125 
.0100 
.0425 


Permanent 
set. 


0. 


In^. 


0. 


0. 
0.' 


Sncoeaaive 

permanent 

set 


0. 


Inch. 


Benuuto. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  eummary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds..  106^880 

Elastic  limit  per  sqnare  inch  of  originad  section do...    52,000 

Elongation  per  inch  after  mpture inch . .    ^ .  1576 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001800 

ReiUiction  in  diameter  at  point  of  ruptnre .„ do. . .        .114 

Keduction  in  area  after  rapture,  percent  of  original  section 36.4 

Position  of  rupture ".9  fh>m  the  neck 

Character  of  broken  surface fine  silky 

Elongation  of  inch  seoUons ".00,  ".U,  ".1<  ".» 
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No.  4379. 

Marks, »«  \^  c. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

(ji^Miged  length,  4''. 


1       Applied  IomIb. 

Elon^aiion 
per  uicb. 

SnocdMiTe 
eloDgAtlon 
per  iuch. 

PermftneBt 
Mi. 

SitfeemiTe 

permanent 

act. 

BemarkB. 

ToUL 

PoTMiiiare 
ineh. 

1  Pwmds. 
\        250 
\     1.250 

p9und§. 
1,000 
5.00O 
10.000 
20,000 
90,000 
35,000 
36.000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43.000 
44.000 
45.000 
46.000 
47.000 
48^000 
49,000 
50,000 
51.000 
52.000 
54,000 
56,000 
56.000 
00.000 
62.000 
64,000 
66,000 
08.000 
70.000 
72,000 
74,000 
76.000 
78.000 
80,000 
81,680 

Ineh. 
0. 

.000100 

.000275 

.000650 

.000075 

.001175 

.001200 

.001225 

.001275 

.001300 

.001395 

.001375 

.001425 

.001450 

. 001525 

.000875 

.008050 

.0135410 

.014000 

.014750 

.  01.5050 

.017000 

.018000 

.020450 

.022875 

.025500 

.0275 

.0300 

.0350 

.0425 

.0475 

.0525 

.0575 

.0650 

.0750 

.0875 

.1000 

Inch, 
0. 

.000100 
.  00*1175 
.000375 
.000325 
.000200 
.000025 
.0WKI25 
.000050 
.000025 
.000025 
.000050 

.wmbo 

■ . 000025 
.00WI75 
.OfthJ-'iO 
.001175 
.005450 
.000500 
.OOtr750 
.001200 
.001050 
.001000 
.002450 
.  0024r> 
.002025 
.0020 
.0025 
.0050 
.0075 
.00.50 
.0050 

.oa5o 

.0075 
.01«0 
.0125 
.^25 

0. 
0. 

Ineh. 
0. 

Initial  IomL 

Eloetic  limit. 

• 

Tensile  strength. 

2,500 
1      5.000 

1     7.590 

0. 

1     8.730 

1     9.000 

I     9.250 

1     9.500 

9.750 

10.000 

0. 

10.250 

10,500 

10.750 

U.000 

11.90 

11.500 

11,750 
11000 

i:.3o 

12.500. 

12(750 

13.000 

USOO 

14,000 

14.S0O 

U.000 

15,500 

10.000 

16.500 

17.000 

17.500 

18.000 

1«;500 

19.009 

19,500 

».000 

30,120 

• 

• 

[ 

General  Bummary. 


T«D^  Ktrength  per  nqnareinch  of  orislDaJ  section ponndM. 

Khitic  Kmji  per  sanore  inch  of  original  section do.. 

Bsn^ntioD  p«?r  inco  after  rupture im-h . 

floo^luiD  per  incli  under  strain  at  elastic  limit do.. 

Sedoction  in  dianiet«>r  at  point  of  rupture do. . 

Bcdartion  in  area  after  rupture,  per  cent  of  originid  section IK.  :i 

Position  of  niptnre ".75  from  tiie  m-clc 

Chancter  of  broken  sntfaoe granular,  flaky,  radiating  from  a  spongy  spot  at  the  circumference. 

Opened  a  series  of  cracks  along  the  surface  of  the  stem. 
Bongation  of  inch  sections 'Ml,  ".12,  M4,  ".19* 


81.  Om 

4:{.  <NM) 

.  UIK) 

(M)14r)0 

.<»5I 
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10-INCH   WIRE-WOUND   RIFLE. 

Fo.  4405. 


Marks,  5«7»tC. 

Diameter,  ''.664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

ElonKation 
per  mch. 

SnceeMive 

elonf^ation 

per  mch. 

Permanent 

set. 

Snooeasive 

permanent 

set. 

Ttma rka. 

Totftl. 

Permmare 
inoh. 

Pounds. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7,500 

7,760 

8,000 

8,250 

8,500 

8,750 

9,000 

9.250 

9,500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

13,500 

14.000 

14.500 

15,000 

15,540 

Poundi. 

1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
•     40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62.160 

Inch. 
0. 
.000(»75 
.000250 
.000400 
.000575 
.000750 
.000954) 
.001000 
.001150 

.  oo:j2()0 

.006025 
.008800 
.009925 
.011250 
.012675 

.oi:n5o 

.015250 

.016625 

.018125 

.019500 

.021250 

.022750 

.024625 

.026250 

.028500 

.030250 

.033000 

.0375 

.0450 

.0525 

.0650 

.0750 

Inch. 
0. 

.000075 
.000175 
.000150 
.  000175 
.000175 
. 0002U0 
.000050 
.0(K»I50 
.  0in>05() 

.  oo:m25 

.  002175 
.001125 

.00i:)25 

.001425 

.001075 

.0015IH) 

.001375 

.001500 

.  001375 

.OOIUO 

.001500 

.001875 

.001625 

.002250 

.  001750 

.002750 

.0045 

.0075 

.0075 

.0125 

.0100 

Inch. 
0. 
0. 

Inch, 
0. 

Tnltfallond. 
Blasticliinik 

• 
Tensile  stiengtli. 

0. 

...... ..f ... 

•••••*•""""' 

- 

............ 

General  summary. 

Tensile  strenjiCth  per  square  Inch  of  oriirinal  section pounds..    62,100 

Elastic  limit  per  sanare  inch  of  original  section do...    31,000 

Elongation  ]ier  inon  aft-crniptnre inch..       .0900 

Elongation  per  inch  undt^r  strain  at  claAtic  limit do...  .001000 

deduction  in  diameter  at  point  of  rupture do. . .        .  044 

Keduction  in  area  after  rupture,  per  cent  of  original  section 15.0 

I^osition  of  rupture 1".26  from  the  neck 

Character  of  broken  surface 85  per  cent  granular,  15  per  cent  silky,  with,  a  spongy  line  of  metal 

Elongation  of  inch  sections ".00,  "Jl,  ".08,  ".06 
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10-INCH   WIRE-WOUND   RIFLE. 
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No.  4502. 

Marks,  ^^YJ<^» 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


Applied  loads. 

Blon^ation 
per  inch. 

Saco4waive 

elongation 

per  inch. 

Permanent 
aet. 

Suooeaaive 

Bemarka. 

Total 

Peraqnare 
inch. 

permanent 
aet. 

Pmndt. 

250 
1,2S0 

Pofmd»^ 
1,000 
5.000 
10,000 
15.000 
20,000 
25.000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41^000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48.000 
49.000 
^,000 
^000 
54,000 
56,000 
!W.  000 

Inch. 
0. 

.000075 

.000275 

.000450 

.000600 

:000800 

.000075 

.001000 

.001025 

.001050 

.001075 

.001100 

.OOUSO 

.001200 

.001225 

.001250 

.001275 

.001300 

.001325 

.001375 

.001500 

.021250 

.022275 

.02:050 

.026000 

.028000 

.030875 

.0375 

.0426 

.0500 

.0550 

.0676 

.0775 

.1000 

.1300 

.2225 

Inch. 
0. 

.000075 
.000200 
.  000175 
.000150 
.000200 
.000175 
.000025 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 

.ooo<r25 

.00002fr 

.000025 

.000025 

.000025 

.000050 

.000125 

.019750 

.001025 

.001475 

.002250 

.002000 

.002875 

.006025 

.0050 

.0075 

.0050 

.0126 

.0100 

.0225 

.0300 

.0925 

Inch. 
0. 
0. 

"tneh. 
0. 

> 
Initial  load. 

• 

• 

Elantic  limit. 

■ 

Tensile  strength. 

2.S00 

3.750 
5. 000 

6.2S0 
7.500 
7,750 

0. 

8.000 

8,250 
8,500 

,     8,750 
9.000 
9.250 
9,600' 
9.750 
10,000 
10.290 
10,500 
10,750 
11,000 
11,250 
11.500 
11.T50 
12,000 
■  12.250 
12,500 
13.000 
I3.S00 
14,090 
14,500 

* 

0. 

.000025 

.000025 

- 

15,000         Ml  noo 

15,500 
16,000 
16,500 
16.860 

62,000 
64,000 
06,000 
67,440 

General  eumtnary, 

Tnuile streng;th  per  sqnare  Inch  of  original  section pounds..    67,440 

^^^i'''  limit  per  sqnare  inch  of  original  section do . . .    43, 000 

'ioDgaiUm  per  inch  after  mpttire inch . .      .  24.'»0 

^toagvdon  per  inch  under  strain  at  elastic  limit do ....  001 375 

Seduction  in  diiuneter  at  point  of  mptnre do . . .       .  004 

itedurtion  in  ares  after  rapture,  per  cent  of  original  section ^ 30.6 

Position  of  rupture 2".  15  from  the  iierk 

CksRicter  of  broken  auxface.... granular,  60  per  cent;  ailky,  40  per  cent.    Opened  cracks  in  surface 

of  stem. 
XtoQgationof  inohaeetknw ".22,  ".25,  ».32*,  ".19 
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10-INCH    WIRE-WOUND   RIFLE. 


Ko.  4365. 

Diameter,  ".504. 

Sectional  area,  J25  square  inch. 

Gauged  length,  4". 


Apiilied  loads. 

Eloni^ation 
per  inch. 

Snoceesive 

elongation 

per  Inch. 

Permanent 

aet. 

SuooessiTe 

permanent 

set. 

Bemarks. 

TotAl. 

Per  8Q  uare 
incn. 

Pouncf«. 

250 

1.250 

2,500 

3.750 

5,000 

6,250 

7,500 

8,750 

10,000 

11,250 

12.500 

12,750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,500 

14,750 

15,000 

^15.500 

16,000 

16,500 

17,000 

17,500 

18,000 

18,500 

19.000 

19,500 

20.000 

20,500 

21,0<I0 

21,500 

22.000 

22,500 

22,930 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

a5,ooo 

40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,720 

Inch. 
0. 

.000075 
.000275 
.000475 
.000600 
.000775 
.000925 
.001075 
.001275 
.001475* 
.001675 
.001725 
.001775 
.001925 
.002075 
.002375 
.003550 
.004750 
.006500 
.007750 
.008625 
.009550 
.  011125 
.012250 
.013525 
.015500 
.0175 
.0200 
.0225 
.0237 
.0250 
.0262 
.0275 
.0300 
.0312 
.0325 

Indi. 

0. 

.000075 
.000200 
.000200 
.000125 
.000175 
.000150 
.000150 
.000200 
.000200 
.000200 
.000050 
.000050 
.000150 

.oocDso 

.000300 

.001175 

.001200 

.001750 

.001250 

.000875 

.000925 

.001575 

.001125 

.001276 

.001975 

.0020 

.0025 

.0025 

.0012 

.0013 

.0012 

.0013 

.0025 

.0012 

.0013 

Inek. 
0. 

IndL 
0. 

Initialload. 

Elaatic  limit.                   i 

<■ 
Tensile  strength. 

0. 

0. 

"6: ■; 

0. 

- 

* 

General  tumitiary. 


Tensile  strength  per  square  inch  of  original  section « pounds.. 

ElnAtic  limit  per  sonare  inch  of  origintu  section do... 

Elongation  i)er  incn  after  niptiire inch.. 

Elougaiion  per  inch  nnder  sfrain  at  elastic  limit do... 

Ke<inc tiou  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area'after  rupture,  per  cent  of  original  section 

Position  of  rupture 'M5  from  the  neck 

Character  of  broken  surface gruiular;  small  spongy  spots  near  the  circumferenc« 

Elongation  of  inch  sections ".04%  ''.03,  ".04,  "M 


91,720 

52,000 

.0350 

00177S 

.014 

4.8 


10  INCH   WIRE-WOUffD   RIFLE. 
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No.  4404. 

Marks,  ^•^^rf  «^» 

EHameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,^  4'^ 


1       Applied  loads. 

1 

Elongation 
per  inch. 

SuoceMlvo 

eloneation 

per  inch. 

Pennancnt 
set. 

SncceMiive 
periuAnent 

Remarks. 

1 

TotaL 

PeraoQU* 
inch. 

JPottnds. 

2S0 

1,250 

2,500 

8,750 

&.000 

8,250 

7,5O0 

7,750 

8,000 

8,250 

8.500 

8,750 

9,000 

0.2S0 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11.000 

Ptnmdt., 

1.000 

5,000 

10,000 

15,000 

ao.ooo 

25.000 
30,000 
31,000 
32,000 
33,000 
34.000 
36.000 
36.000 
37,000 
38,000 
39.000 
40.000 
41,000 
42.000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
49,000 
60,000 
51,000 
52,000 
54.000 
56,000 
58,000 
60.000 
62,000 
64,000 
66.000 
68,000 
69,040 

Jneh. 
0. 

.000125 

.000300 

.000475 

.000650 

.0008:25 

.001050 

.001125 

.001200 

.001250 

.001350 

.002800 

.005275 

.D06250 

.007375 

.008200 

.000875 

.010750 

.012375 

.013400 

.014925 

.016200 

.017625 

.019000 

.020500 

.021875 

.  02.3950 

.025250 

.027525 

.0300 

.0375 

.0450 

.0500 

.0575 

.0675 

.0750 

.0950 

Inch. 
0. 

.000125 
.000175 
.000175 
.000175 
.000175 
.000225 
.000075 
.000075 
.000060 
.000100 
.001450 
.002475 
.000975 
.001125 
.000825 
. 001675 
.000875 
.001025 
.001025 
. 001525 
.001275 
.U01425 
.001375 
.001500 
.001375 
. 002075 

.ooi:m)0 

.002275 

.002475 

.0075 

.0075 

.0050 

.0075 

.0100 

.0075 

.0200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Ela»tio  limit. 

Tenftilc  strenf;th. 

, 

.000025 

.000025 

^ 

11  250 

1 

11.500 

**' 

.  . .  •  . 

11  750 

12,000 
12.250 
12,500 

12,750 

ia,ooo 

13,500 
14,000 
14.500 
15,000 
15,500 
16.000 
16,500 
17,000 
17.260 

.   .*■•■>•■••■ 

1        

1 

General  summary. 


60,040 

33.000 

.1175 

.001250 

.064 


Tfloafle  strength  per  sqnsre  inch  of  original  ncotion pounds . . 

Blsatie  limit  per  square  inch  of  original  section -do. . . 

Bongation  per  inch  alter  rnptore inch . . 

BonpitiAn  per  inch  under  strain  at  elastic  limit do... 

Sedacticm  in  diameter  at  point  of  niptnre do. . . 

Ssdnetaon  in  area  after  rupture,  per  cent  of  original  section 21.4 

Fosition  of  rupture :•  1''.17  from  the  neck 

Gfaanaoter  of  broken  surface granular;  opened  cracks  in  surface  of  stem  in  vicinity  ut^ place  or 

-'^**^  of  lifch  sections ".20*.  ".09.  ".08,  ".10 

H.  Ex.  161 11 
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10-INCH   YaS^-W^^^I>   RIFLE. 


Ko.  4381. 

Marks,  i<^^y» 

Diameter,  ''.664. 

Sectional  arpa,  .25  square  inch. 

Gauged  leugth,  4". 


ApplicK]  loads. 


Total. 


PoUndt. 

250 

1,250 

2,500 

5.000 

7,500 

8,750 

n,(K)0 

9,250 

0,500 

9,750 

10.000 

10,  250 

10. 500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,2.'H) 

12,  5oa 

12, 750 

13.000 

1.3, 250 

13,500 

14,000 

14,500 

15.000 

15,500 

16,000 

!«.  500 

17,000 

17,  .'iOO 

18.000 

18,500 

19.000 

19,500 

20,000 

21,030 


Per  Hqnarf) 
inc 


icn. 


Pounds. 
1,000 
5,000 
10.000 
20,000 
30,000 
35,  WW 

:Mi,  o(X) 

37,  000 
38,000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46.000 
47.000 
48.000 
49,000 
50,000 
51,000 
52,000 
5.3,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
84,120 


Elongation 
per  incli. 


0. 


Inch. 
I 

.000125 
.000300 
.000700 
. 00J025 
.001200 
.001225 
.  001250 
. 001275 
. 001300 
.001350 
.001400 
.001450 
.  001475 
.001.500 
.001550 
.001575 
.001600 
.001675 
.  OOl-riO 
.008375 
.0112Q0 
.013000 
.013300 
.  014175 
. 015750 
. 017550 
.  019275 
.021675 
.  023750 
.  026000 
.  028.300 
.  031250 
.0350 
.0400 
.0450 
.0500 
.0550 


Sneceasivo 

elongation 

per  inch. 


Inch. 


0. 


,000125 
.000175 
.  0(K»400 
.000325 
.000175 
.  00(K)25 
.000025 
.000025 
.000025 
.000050 

.oooa'K) 

.000050 
.  000025 

.ooo(rj5 

.000050 

.  000025 

.000025 

. 000075 

.000075 

.0066*25 

.  002825 

.001800 

.000300 

.000H75 

.  001.575 

.001800 

.001725 

.  002400 

.  002075 

.  0022.00 

.0irj500 

.  0ir2750 

.  Oa3750 

.0050 

.0050 

.0050 

.0050 


Permanent 
set. 


Inch. 


0. 
0. 


000025 


000025 


Succesflive 

permanent 

set. 


Inch. 


0. 


.000025 


0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strongth. 


General  summary?' 

Tensile  strength  per  square  inch  of  original  swtion pounds  - .    84. 190 

Elastic  limit  i>er  ho nnre  inch  of  originnl  section do. . .     47, 000 

Elon;;atiun  per  inch  after  rupture inch. .      .  0625 

Elongation  per  inch  under  strain  at  elastic  limit do...  .001600 

Reduction  iu  diameter  at  point  of  rujiture ; do...        .024 

R(>duction  iu  area  after  rupture,  per  cent  of  original  section 6.4 

Position  of  rupture , 2"  fhmi  the  neck 

Character  of  broken  surface granular,  radiating  i^m  a  spongy  spot  at  the  drcamfiBrBooe 

Elongation  of  inch  sectionB ".'05,  ".06,  "XM, ''.06 


** 
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No.  4501. 


Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


A  pplied  loads. 


Total. 


250 

I,250 

2.50D 

3,750 

^OOO 

7.5O0 
7.750 

a,ooa 

S.250 
8.500 
8,750 
9.000 
».250 
a,500 

».750 
lO^ODO 
lO.  250 
lO.dOO 
lO,  750 
ll-OOO 
lllZSO 
11,SOO 
11,750 
12,000 
12-  3SO 
12.500 
13.000 

13,  SOO 
14.000 

14,  SCO 
X5,<»0 
ISsSOO 


Per  ftq  i^re 
ioco.' 


1,000 
5.000 
lO.OOO 
15,000 
20,000 
25.000 
30.000 
31,000 
32,000 
33.000 
34.000 
35,000 
36,000 
37,000 
38.000 
39.000 
40,000 
41.000 
42.000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 


Elongfftloo 
I>er  inch. 


Inch. 


0. 


.000100 

.000300 

.000500 

.000675 

.000875 

.001075 

.001125 

.001175 

.001225 

.001300 

.001450 

.001625 

.002525 

.004050 

.006290 

.009260 

.  0137fi0 

.015000 

. 015675 

.017750 

.  010375 

.  0212IJ0 

.022750 

. 02*750 

.026625 

.020000 

.0:J25 

.0400 

.0475 

.0550 

.0625 

.0775 


SiicceMive 

eloneifttion 

per  inch. 


Inch. 


0. 


.000100 
.000200 
.0002tK) 
.  000175 
.000200 
.000200 
.000050 
.000050 
.000(K>0 
.  mM)075 
.000150 
.000175 
.000900 
.  002425 
.001300 

.oo;jooo 

.004500 

.001250 

.  (KWH?."* 

.  «J1H75 

. 001625 

.001875 

.001500 

.002000 

.001875 

.  002:^75 

.(N)35 

.0075 

.0075 

.0075 

.0075 

.0150 


Permanent 
set. 


Ineh. 


0. 
0. 


.000025 
.000050 


.000275 


SnoceMive 

permanent 

set. 


/neA. 


0. 


.000025 
,000025 


000225 


Remarks. 


Initial  load. 


Rlastio  limit. 


Tensile  strength. 


General  summary. 


.g^^  strength  ik't  square  inch  of  original  section ponnds..    62,000 

lim  1 1 V^  sf  1  aare  inch  of  original  section do . . .     34, 000 

ion  per  incn  after  rupture inch . .      .  0775 

ion  por  inch  under  strain  at  elastic  limit do...  .001300 

^i^diSMon  in  diameter  at  point  of  rupture '. do...        .034 

Aedac^ioii  in  area  after  rupture,  per  cent  of  original  section 11.6 

Position  of  rapture ".15  from  the  neok 

r*i««vMe«»r  of  broken  surface granular,  spongy  spot  at  the  oircumferonoo  10  per  cent 

T^^jSm  of  inch  Bections ".09*.  ".06.  ".07,  ".09 
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lO-mCH   WIEE-WOUND   BIFLE, 


Diameter,  ".664, 


Ko.  4366. 


Diameter,  ".664, 

Sectional  area,  .25  square  inch. 

Q^uged  length,  4''. 


Applied  loads. 


Total. 


Pounda. 
250 
1,250 
2,500 
3.750 
5,000 
6.250 
7,500 
8,750 
10.000 
11.250 
12,500 
12,750 
13,000 
13,250 
13.500 
13,750 
14.000 
14,250 
14,500 
14,750 
15,000 
15,500 
16.000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
26,620 


Per  Ml  aare 
incn. 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,QOO 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60.000 
62,000 
04,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
82,000 
84,000 
88.000 
88,000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
106,000 
106,080 


Elongation 
per  inch. 


Inch. 
0. 

.000200 
.000400 
.000550 
.000725 
.000925 
.001075 
.001250 
.001425 
.001575 
.001750 
. 001775 
.001800 
.001850 
.001900 
.002200 
.003000 
.003950 
.005450 
.008000 
.008776 
.010000 
.011000 
.012500 
.013925 
.015450 
.017000 
. 018725 
.020500 
.021876 
.023950 
.026200 
.028000 
.0300 
.0312 
.0350 
.0400 
.0450 
.0475 
.0500 
.0550 
.0675 
.0750 
.0950 


SaccesaiTO 

elongation 

perinoh. 


0. 


Inch. 


.000200 

.000200 

.000150 

.000175 

.000200 

.000150 

.000175 

.000175 

.000150 

.000175 

.000025 

.000025 

.000050 

.000050 

.000300 

.000800 

.000950 

.001500 

.002550 

.000775 

.001225 

.001000 

.001500 

.001425 

.001525 

.001550 

.001725 

.001775 

,001375 

.002075 

.002250 

.001800 

.0020 

.0012 

.0038 

.0060 

.0050 

.0025 

.0025 

.0050 

.0125 

.0075 

.0200 


Permanent 
set. 


Inch. 


0. 


Sucoeaaive 

permanent 

aet. 


Inch. 


0. 


0. 


0. 


.000025 


.000025 


nemarlcB. 


Initial  load. 


Elastic  limit. 


Tensile  streDgtli. 


s. 


General  summary. 

Tensile  strength  per  square  inch  of  orijrinal  section l.poands..  106,060 

Elastic  limit  per  square  inch  of  originiu  section  .J do...    54.000 

Elongation  per  inch  after  rupture inch..      .1000 

Elongation  per  inch  nnder  strain  at  elastic  Ifagait do. . .  .  001900 

Reduction  in  diameter  at  point  of  rupture do. . .       .044 

Bednction  in  area  after  rupture,  per  cent  of  original  section 15.0 

Position  of  rupture ".60  from  the  neok 

Character  of  broken  surface granular;  dull  silky  spot  near  the  oironmferenee 

Blongation  of  incli  sections* ,. ''.07,  ".09, 'UO,  "OA* 


10-INCH   WIRE-WOUND   RIFLE, 
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No.'4380. 

Marks,  ^^^^  c» 
Diameter/".564. 
""Sectional  area^  ^5  square  inch. 
Gauged  length,  4/^        • 


▲ppHml  loads. 

SlooffaUoD 
per  Inch. 

SaccesfliTe 

eloBgation 

per iDcb. 

PermaDent 
aet. 

Sacceasive 

permanent 

aet. 

Bemarka. 

Total. 

PerMnare 
inch. 

Pwnds. 
250 

I    vsso 

PovndB. 
1,000 
5.000 
10.000 
20,000 
30,000 
35,000 
36,000 
37.000 
38.000 
30,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48.000 
49,000 
50,000 
52.000 
54,000 
56.000 
56,720 

0. 

.000075 
.000275 
.000675 
.001025 
.001275 
.001325 
.001450 
.001550 
.001800 
.002675 
.003300 
.004000 
.005250 
.011250 
.012500 
.013750 
.014925 
.016000 
.017000 
.018500 
.021500 
.024250 
.029000 

Inch. 
0. 
.000075 
.000200 
.000400 
.000350 
.000250 
.000050 
.000125 
.000100 
.000250 
.000875 
.000025 
.000700 
.001250 
.006000 
.001250 
.001250 
.001175 
.001075 
.001000 
.001500 
.003000 
.002750 
.004750 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

2,500 

5.000 

7,500 

0. 

8.7S6 

0,000 
9,250 
0,500 
9,750 
10,000 
10.230 

lasoo 

JO,  750 
11,000 
11,250 
11,500 
11,750 
12,000 
12.250 
13,500 
13,000 
13,500 
14,000 
14.180 

.001200 

.001200 

V. 

General  summarjf. 


Teaide itrength per  sqnare inch  of  oricinal  section pounds.. 

^l^  Itniit  per  square  inch  of  original  section do . . . 

^^■f>tioD per  incn  after  rupture inch.. 

Hragition  per  Inch  under  strain  at  elastic  limit do . . . 

faction  in  diameterirt  point  of  mpture do... 

aedoetion  in  area  a^tfir  rupture,  per  cent  of  original  section 15.0 

Pwition  of  rupture 1". 5  from  the  neck. 

Cosncter  of  broken  surface spongy ;  color  varies  from  light  steel  color  to  black ;  opened  cracks  in 

•ten. 

Aiogstknofinchseotioaa ".Ot,  ".05*,  ".02,  ".03 


56,720 

36,000 

.0300 

.001325 

OU 
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10-inCh  wire-wound  rifle. 


No.  4400. 

Marks,  i^^S^' 
Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4". 


Api)lied  loads. 

Elongation 
per  inch. 

SucceaaiTe 

eloncation 

pcrlnch. 

Permanent 
aat. 

Suoceaaivo 
permanent 
set.   * 

Remarlu. 

Total. 

Per  aqaare 
incn. 

Pounds. 

250 

1,250 

2.500 

3,760 

5,000 

6,250 

7,500 

7,750 

8,000 

8,250 

8,600 

8,7.'V0 

9,000 

9,250 

9,500 

9,750 

10.000 

10,250 

10,500 

10,' 750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

13,000 

18,500. 

14,000 

14,500 

15,000 

15,500 

16,000 

16,040 

Pounds. 
1,000 
6,000 
10,000 
15.000 
20.000 
25,000 
30.000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50.000 
52.000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 
64,160 

Inch. 
0. 

.000100 
.000275 
.000450 
.000600 
.000800 
.001050 
.001100 
.001150 
.001260 
.001300 
.001400 
.003725 
.004950 
.006375 
.007400 
.008625 
.009700 
.011000 
.012000 
.013200 
.014250 
.015875 
.  017000 
.018625 
.  019875 
.021250 
.024750 
.028375 
.0325 
.0400 
.0450 
.0500 
.0575 

Inch. 

0. 
.000100 
.000175 
.000175 
.000150 
.000200 
.000260 
.000050 
.000050 
.000100 

.  (mnm 

.000100 

.002826 

. 001225 

.  001425 

.  001026 

.001225 

.  001075 

.  001300 

.001000 

.001200 

.  (M)1050 

.001625 

.0(»1125 

.001625 

.  001250 

. 001^73 

.003500 

.  00:J62d 

.004125 

.0075 

.0050 

.0050 

.0075 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  Umit. 

Tensile  strength. 

.000026 

.000025 

_ 

General  aummai-y. 

Tensile  streni^th  per  square  inch  of  original  section , pounds. .    64. 100 

Elastic  limit  per  sauare  inch  of  originiu  section do. . .    35, 000 

Elongation  Tper  inch  after  rupture inch . .      .  0600 

Elongation  per  inch  nnder  strain  at  elastic  limit do...  .001400 

Redaction  in  diameter  at  point  of  rupture do. . .        .  034 

Reduction  in  area  after  rupture,  per  cent  of  original  section 11.6 

Position  of  rupture ".25  from  the  neck 

Character  of  broken  surface granular,  small  bole  near  the  circumference 

Elongation  of  inch  sections ".64,  ".04,  ".05,  ".11* 


1i.— 


lO-INCH   WIRE-WOUND   RIFLE. 
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No.'  4503. 

Marks,  ^°^£<r» 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  4". 


Applied  kMidft. 


Total. 


250 

1,250 

2,5<U0 

3,750 

5.O00 

«,2S0 

7.5O0 

7.730 

S.OO0 

8,250 

8.500 

8,750 

9.000 

9.250 

9.500 

9,750 

10.000 

10,-^0 

10,500 

10,750 

11.000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15.500 

lfi,000 

10,500 

17,000 

17,500 

17.840 


Per  Mnare 
iucii. 


Pounds. 
1,000 
5,000 
10.000 
15,000 
20,000 
^,000 
30,000 
31,000 
32,000 
33,000 
34,000 
a5.000 
36,000 
37,000 
38.000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
52,000 
54,090 
56,000 
58,000 
00,000 
02,000 
64,000 
68,000 
68,000 
70,000 
71,300 


per  inch. 


Inch. 
). 

.0001(10 
.OOd^iOO 
.000475 

.oooa50 

.000775 

.000950 

.000975 

.001025 

.001050 

.001075 

.001 100 

.001150 

.001200 

.001225 

.0U1275 

.001300 

.  001325 

.001350 

.001400 

.001450 

.001500 

.018500 

.019625 

.021250 

.022925 

.025000 

.0300 

.0350 

.0425 

.0475 

.0525 

.06.50 

.0750 

.0875 

.1050 

.1450 


Snccessive 

eloneation 

perlnch. 


Inch. 


0. 


.000100 
.000200 
.000175 
.000175 
.000125 
.000175 
.000025 
.000050 
.000025 
.000025 
.  000025 
.000050 
.000050 
.000025 
.000050 
.000025 
.000025 
.  000025 
.000050 
.000050 

.oooa'>o 

.017000 

.001125 

.001625 

.001675 

.002075 

.0050 

.0050 

.0075 

.0050 

.0(^50 

.0125 

.  OKN) 

.  0125 

.  0175 

.0400 


Penuanent 
set. 


Inch. 


0. 
0. 


SucceHiiive 

permanent 

set. 


Inch. 


0. 


0. 


0. 


0. 


0. 


Remarks. 


Initial  load. 


Rlantic  limit 


Tensile  aU^ngth. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..    71,360 

Sastie  limit  p9)'  so uare  inch  of  original  sec tion do . . .    45, 000 

laangation  per  incii  affcef  rnptnre inch . .      .  2700 

lOongation  per  inch  nnder  strain  at  elastic  limit do...  .001500 

SednciioB  in  diameter  at  point  of  mptnre do...        .  164 

Redaction  in  area  after  mptnre,  per  cent  of  original  section 49.7 

Position  of  mptnre ".7  from  the  nec.k 

Character  of  broken  surface silky 

Ekmfatkm  of  Inch  aectiona ".21,  ".21,  ".22,  ".44* 
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lO-TNCH   WIRE-WOUND    RIFLE. 


TABULATION  OF  TENSION  SPECIMIENS  FROM   lO-INCH   WIRE-WO 

RIFLE  No,   i. 


No.  of 
teat. 


4321 

4322 

4323 

4324 

4325 
4326 

4327 

4328 

4329 
4368 

4370 
4369 

4330 
4331 
4332 
4358 


4356 
4357 

4333 
4335* 


4394 
4334 
4336* 


4395 
4393 
4337* 

4386 
4338* 

4387 
4339* 


4388 
4367 
4379 
4405 


4502 

4365 

4404 
4381 
4501 

4366 

4380 
4406 
4503 


PoHition  in  gun. 


Jacket 

do 

do 

....do 

do 

do 

do 

do 

do 

Trunnion  hoop 

do 

. . ..do 

Hoop  Ai 

do 

do    

HoopCi 


do  ... 

— do  ... 

Hoop  Cf 
do  ... 


.do 
.do 
.do 


. — do ... 
— do ... 
Hoop  (J| 

...itb... 
— do  ... 

. . . .do  ... 
— do  ... 


. ..  .do 

Hoop  Cs 
do  ... 

.  .  .  .do   ..V 


— do 

— do 

— do 

— do 

..do 

— do 

— do 

do 

— do 


Location 

ofspeci- 

nieuM. 


Middle.. 

Oiitoid^ 

Middle.. 

Inside  .. 

Middle.. 
. .  .do 

Outside . 

...do 

Middle.. 
Inside  . 

Outside 
Middle.. 

Inside  .. 
Out.«*ide . 
Middle.. 
Inside  . . 


Outside. 
Middle.. 

Inside  . . 
...do... 


. .  .do  . . . 
Middle. 

..do  ... 


...do 

Outrtide . 
;  Iu8ide  .. 

..  .do 

Outride . 

..  -do 

Middle.. 


. .  .do  .. 
InMide 
..do  .. 

. .  .do  .. 


. . .do  .. ., 

Outside 

.do... 

. .  .do 

...do  — 

Middle. 

. . . do  — 

. . . do  . . . . 

..do... 


Elastic 

limit  per 

sfiuare 

inch. 


Poutidt. 
39,000 

33,000 

39,000 

40,000 

40,000^ 
37,000 

39,000 

41,000  , 

38,000 
47,000 

49.000 
50,000 

31,000 
37.000 
36,000 
43,000 


43,000 
43,000 

t30,000 
31,000 


39,000 

27,000 

t20,000 


45,000 
45,000 
38,000 

42,000 
47,000 

41,000 
t30,000 


37,000 
52, 000 
43,000 
31,000 


43,000 

52,000 

33.000 
47,000 
34,000 

54,000 

36,000 
35,000 
45,000 


Tensile 
strength 

per 
square 

inch. 


Ptfundt. 
89,480 

92,000 

94,000 

94,960 

72,400 
66,400 

67,920 

70,960 

67.680 

88,680 

90.960 
86,000 

61.760 
66,080 
64.000 
79, 920 


78.320 
72,880 

62,840 
61,640 


6:),  920 
52,640 
36,400 


78,840 
80,000 
69,640 

68,720 
65,280 

69,440 
58,440 


64,000 

105,880 

81.680 

62,160 


67,440 

91,720 

69.040 
84, 120 
62,000 

106,060 

56,720 
64,160 
71,360 


^i«"f*-tiSon 
**"»■     ofwea. 


Pjret. 
14.7 

13.3 

12.3 

10.0 

25.7 
9.3 

7.3 

9.7 

6.7 
10.3 

12.5 
11.8 

25.0 

20.0 

23.8 

6.5 


6.8 
5.5 

6.8 
9.7 


5.5 

10.5 

6.0 


21.3 

15.5 

2.7 


21.5 
2.0 

24.5 
2.7 


14.5 

15.8 

14.0 

9.0 


24.5 

3.5 

11.8 
5.3 
7.8 

10.0 

3.0 

6.0 

27.0 


Per  eL 
36.4 

21.4 

33.5 

18.3 

57.0 
18.3 

8.4 

11.6' 

8.4 
21.4 

27.6 
24.6 

41.9 
36.4 
54.6 
15.0 


11.  G 
15.0 

21.4 
18.3 


21.4 
24.6 
27.6 


33.5 

27.6 

4.8 

36.4 
4.8 

49.7 
4.8 


24.6 
36.4 
18.3 
15.0 


30.6 

4.8 

21.4 

8.4 

11.6 

15.0 

15.0 
11.6 
49.7 


Appeanmce  of  fmetni 


Dull  silky.  85  percen- 

granular,  15  j>er  cen 
Granular;  dult    sUIcl    — 

s]iot. 
Qrannlar,  00  per  cen'^fck 

silky.  40  per  cent. 
Gnuuilar,  80  per  ceu'^t' 
dull  silky^  20  per  cem  -^^ 
Silky. 
Granular;  blow   hold     TtM 

inch  diameter. 
Grauular;   blowhoM  ^^— 

".08x".3O. 
Granular;   small  blo^nr 

holes. 
Granul:)r ;  spongy  si»od^ 

Silky,  oblique,  light  col 

ored  spots. 
Dull  Hilkj',  oblique. 
Granular,  55  per  cent; 

dull  silky,  45  per  cent 
Silkv. 
Dult  sUky. 
Silky. 
Granular,  50  per  cent; 

dull  silky  and  8)>ongy, 

50  per  cent, 
(rranulurand  dull  flaky. 
Dull  leaden  and  granu-  >. 

lar.  ^  fe 

Silky  and  spongy.  iktti 

Granular,  45  p.»r  cent; 

dull  silky,  with  blow- 
hole, 55  |>er  cent. 
Silky.  8i»ougv. 

Do. 
Silky,  45  per  cent ;  bal- 
ance  dark,  uutsound 

niet«I. 
Silky,  oblique. 

Do. 
Granular,  10  per  cent; 

spongy  spots. 
Silky,  irregular, 
(rranular;  20  percent 

sponj^y. 
Silky,  irregular. 
Granular,  45  per  cent; 

dark  spongy,  55  per 

cent.      ^ 
Silky,  oblique,  spongy. 
Fine  silky. 
Granular,  flaky. 
Granular,  85  per  cent; 

silky,  spon^',  15  per 

cent. 
Granular,  60  per  cent; 

silky,  40  per  cent. 
Granular ;  small  spongy 

spot-s. 
Granular. 

Granular;  spongy  spot 
Granular;   10  per  cent 


spongy. 
Granular; 

spot. 
Spongy. 
Granular. 
SUky. 


dnU    sUky 


t  Below. 


Jacket  specimens  3  inches  long,  .564  inch  diameter.  Hoop  speci- 
mens 4  inclies  long,  .564  inch  diameter,  except  those  with  ♦,  which  had 
3  inch  stems. 


12-INCH  B.  L.  RIFLED  MORTARS. 


SPECIMENS  FROM  CAST-IRON  BODIES'AND  STEEL 

HOOPS. 
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• 

y^-  zinohy^.JL  .JUJPIg^^  J/lortcx^r^ 


7^ 


H  Ex  161  52  1 


V 
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Cast-Iron  Trial  Cylinder. 


1^0.  4411. 


Marks,  t  c,«. 

Diameter,  1".128. 
Sectional  area,  1  square  inch. 
Length  of  stem,  23''. 
Gauged  length,  20". 


Applied  loads. 

Klongation 
IwriDoh. 

Snooesslve 

elongation 

per  inch. 

Permanent 
^set. 

Succesaive 

permanent 

»et. 

Remarks. 

Total. 

Per  ao  It  are 
men. 

PwmU. 

1,000 

2,000 

3,000 

4.000 

5,000 

6.000. 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

PoundM. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7.000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16.000 

17,000 

18.000 

19,000 

20,000 

21.000 

22.000 

23,000 

24,000 

25,000 

26,000 

27.000 

28,000 

29,000 

30,000 

34,520 

Inch. 
0. 

.000050 
.000085 
.000140 
.1)00]  85 
.000240 
.000290 
.000340 
.000395 
.000445 
.000505 
.000560 
.000610 
.000680 
.000745 
.000810 
.000875 
.000950 
.001025 
.001105 
.001200 
.001305 
.001410 
.0015:{0 
.001685 
.0018:15 
.002010 
.002275 
.002560 
.002950 

Inch. 
0. 

.000050 
.000035 
.000055 
.000045 
.000055 
.000050 
.000050 
.OOOO.'iS 
.000050 
.000060 
.  OOOd.'iS 
.000050 
.  (XMH)70 
.  00(K)65 
.00(K)65 
.000065 
.000075 
.  0(HM)75 
.  0(NN)KO 
.000005 
.  000105 
.000105 
.000120 
.000155 
.  000150 
.000175 
.  000265 
.000285 
.000390 

Ijiehi 
0. 

0. 

Initial  load. 
Tensile  strength. 

0. 

.000020 

.000020 

15,000 
18,000 

.000060 

.000040 

17,000 

18.000 

19.000 
30.000 
21,000 
22.000 
23.000 

, 

.000155 

.00(XK>5 

.000240 

.000085 

1  24,000 
1  2S.00O 

.000335 

.000095 

2S,000 
/  27,000 

.000505 

.000170 

28,000 
f  29,000 

.000815 

.000310 

/  30,000 
1   34.S20 

.001340 

.000525 

'           1 

Fractured  6^  inches  from  the  neck. 
Appearance  uniform  granular. 
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12-INCH   B.   L.    RIFLED   MORTARS. 


No.  4412. 


Marks,  t  c„. 

Diameter,  l'M35. 

Sectional  area,  1.01  square  inch. 

Length  of  stem,  X9".6. 

Ganged  length,  16|''. 


Applied  loads. 

Elongation 
per  inch. 

Snocesiiive 

elongation 

per  Inch. 

Permanent 
set. 

Succeeglve 

permanent 

•et. 

^temarks. 

Total. 

PerMuare 
io«h. 

Poundt. 

1,010 

2.020 

3,030 

4,040 

6,050 

6,060 

7.070 

8,080 

9.090 

10.100 

11,  110 

12,120 

13.130 

14,140 

15,150 

16,160 

17, 170 

18,180 

19,190 

20,200 

21,  210 

22,220 

23,230 

24,240 

26,250 

26,260 

27,270 

28,280 

29,290 

30.300 

35,080 

Pounds. 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

34,730 

Indi. 
0. 

.000042 
.000078 
.000132 
.000186 
.000234 
.000288 
.000336 
.000378 
.000432 
.000486 
.000546 
.000606 
.000666 
.000726 
.000786 
.000846 
.000912 
.001002 
.001080 
.001188 
.  001272 
.001386 
.001500 
.001662 
.001860 
.002034 
.002232 
.002622 
.002880 

Inch. 
0. 
.000042 
.000036 
.000054 
.000054 
.000048 
.000054 
.000048 
.000042 
.000054' 
.000054 
.000060 
.000060 
.000060 
.000060 
.000060 
.000060 
.000066 
.000090 
.000078 
.000108 
.000084 
.000114 
.000114 
.000162 
.000198 
.000174 
.000198 
.000390 
.000268 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Tensile  strength. 

0. 

.000006 

.000006 

^ 

.000064 

.000048 

^ 

.000132 

.000076 

.000216 

.000084 

.000312 

.000096 

.000628 

.000216 

.000792 

.000264 

.001302 

.000510 

Fractured  6  inches  from  the  neck. 
Appearance  uniform  granular. 
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No.  930. 

Marks,  t  Cm- 

Liengtli,  10''.5. 

Diameter,  l'M20. 

SectioBal  area,  .985  square  inch. 

Ganged  length,  6". 


Applied  loads. 

Compres- 
sion per 
inch. 

Successive 
compres*  * 
sion  per 
incQ. 

Tennanent 
set. 

SuccesslTe 

permanent 

set. 

Total. 

Per  sonaze 
inolL 

Remarks. 

905 
1.970 
2.965 
3.940 
4.925 
5,910 
8.806 
7.880 
8.885 
9.850 
10,836 
11.820 
12.806 
13.^790 
14.775 
IS,  780 
18.745 
17.730 
13,715 
19.700 
20,885 
21.870 
22,666 
23,840 
34,826 
26,810 
38,506 
27.580 
23,585 
29,560 
30,536 
31.520 
32,506 
33.490 
34.475 
35.480 
38,446 
37.430 
38,416 
38^400 
40,385 
41,370 
43,355 
43,340 
44,335 
58,320 

PiduimU. 
1,000 
2,000 
3.000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37.000 
38,000 
»,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
60,210 

xfkCn. 
0. 
.000017 
.000093 
.000050 
.000083 
.000133 
.000167 
.000200 
.000233 
.000317 
.000387 
.000400 
.000438 
.000467 
.000500 
.000567 
.000633 
.000067 
.000717 
.000767 
.000833 
.000900 
.000933 
.000983 
.001050 
.001117 
.001200 
.001250 
.001333 
.001417 
.001550 
.001633 
.001783 
.001950 
.002133 
.002417 
.002667 
.003000 
.003283 
.003717 
.004250 
.004617 
.005117 
.005500 
>     .005833 

.0 

.000017 
.000016 
.000017 
.U00U33 
.000050 
.000034 
.000033 
.000033 
.000084 
.000050 
.000033 
.000033 
.000034 
.000083 
.000067 
.000066 
.000034 
.000050 
.000050 
.000006 
.000067 

.00003:1 

.000050 
.000067 
.000067 
.000083 
.000f)50 
.000083 
.000084 
.000133 
.000083 
.000150 
.000167 
.000183 
.000284 
.000250 
.000333 
.000283 
.000434 
.000533 
.000367 
.000600 
.000333 
.000833 

Inch. 
0. 

0. 

Initial  load. 

.000017 

.000017 

jT 

.000033 

.000016 

.000067 

.000034 

.000083 

.000016 

,., 

.000133 

.000050 

.000250 

.000117 

.000717 

.000467 

.002063 

.001366 

.004017 

.001934 

Ultimate  strength. 

Failed  by  triple  flexure. 
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No.  931. 

Marks,  t  c,». 

Length,  10".5. 

Diameter,  I'MIS. 

Sectional  area,  .983  square  inch. 

Gauged  length,  6". 


Applied  loads. 


Total. 


Pounds. 
983 

1,960 
2,949 
3, 932 
4,915 
5,898 
6,881 
7,864 
8.847 
9,830 
10,813 
11,796 
12,779 
13, 762 
14, 745 
15,728 
16.711 
17,694 
18,677 
19,660 
20,643 
21,626 
22,609 
23, 592 
24,576 
25,558 
26,541 
27,524 
28,507 
29,490 
30,473 
31,456 
32,439 
33,422 
34,405 
35.388 
36,371 
37,354 
38,337 
39,320 
40,303 
41,286 
42,269 
43,252 
44. 235 
58,130 


Peraquare 


aqua 
Dch. 


inc 


PowidU. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20.000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
50,140 


Compres- 

Bion  per 

inch. 


Inch. 


0. 


.000017 
.000033 
.000050 
.0000&) 
.000133 
.000183 
.000233 
.000283 
.000317 
.000383 
.0004.33 
.000483 
.000517 
.000567 
.000617 
.000667 
.000700 
.000750 
.000600 
.  000867 
.000750 
.000983 
.001033 
.001100 
.001183 
.001267 
. 001317 
.001388 
.001500 
.001583 
.001700 
.001833 
. 001983 
.002200 
.002417 
.002750 
.003083 
.003483 
.003917 
.004333 
.004817 
.005417 
.005800 
.006350 


Siicwasive 

comprea- 

sion  per 

inch. 


Inch. 
). 

.000017 
.000016 
.000017 
.000033 
.000050 
.000060 
.000050 
.000050 

.oooo:u 

.000066 
.000050 
.000050 
.000034 
.000050 
.000050 
.000050 
.000033 
.000050 
.000050 
.000067 
..000083 

.ooo2:w 

.000050 
.000007 
.000083 
.000084 
.000050 
.000066 
.000117 
.000063 
.000117 
.000i:t3 
.000150 
.000217 
.000217 
.000333 
.000333 
.000400 
.000434 
.000416 
.000484 
.000600 
.000383 
.000550 


Pgnnanent 
set. 


Inch. 
0. 


.000017 


.000033 


.000033 


.000067 


000150 


000250 


,000733 


,002250 


,004483 


Succeasive 

permanent 

set. 


Inch. 
0. 


.000017 


.000016 


0. 


.000034 


.000063 


,000100 


Remarks. 


Initial  load. 


000483 


.001417 


.002233 


Ultimaie  strength. 


Failed  by  triple  flexure. 
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No.  932. 

Marks,  t  c,, 

Length,  10".5. 

rHameter,  r'.136. 

Sectional  area,  1.01  square  inch. 

Graaged  length,  6^'. 


Applied  londs. 


TotAl. 


Pounds. 
1,010 
2,tl20 
3.030 
4,040 

_  5.  060 
6,060 
7,070 
8,080 

•  9,000 
10,100 
11,110 
12,120 
13,130 
14.140 
15,150 
16.160 
17, 170 
18,180 
19.190 
20,200 
21.210 
22.220 
23,230 
24.240 
25.250 
26.2^ 
27,270 
28,-Z80 
29,290 
30.300 
31, 310 
32,320 
33,330 
34,340 
*35,3S0 
38,800 
87,370 
38,380 
39,390 
40,400 
41,410 
42,420 
43,430 
44,440 
45,450 
60,000 


Per  Banare 
iDcn. 


Pmindi. 
1,000 
2,000 
3.000 
4.000 
5.000 
6.000 
7.000 
8,000 
9.000 
10,000 
11.000 
12.000 
13,000 
14,000 
15,000 
16,1)00 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27.000 
28.000 
29.000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
00,300 


Compres- 

Bion  per 

ijien. 


Inch. 


0. 


.000017 
.000033 
.000067 
.000100 
.000150 
.000200 
.000250 
.000317 
.000350 
.000400 
.000433 
.000483 
.000.'>.33 
.000567 
.000660 
.000700 
.00073:) 
.000783 
.000850 
.000917 
.000967 
.001033 
.001083 
.001167 
.001233 
.001300 
.  001350 
. 001417 
.001500 
.001600 
.001717 
.001833 
.001983 
.002167 
.002483 
.002633 
.002883 
.003250 
.003738 
.004083 
.004550 
.005083 
.005550 
.006133 


Snccessive 
compres- 
sion per 
inch. 


Inch. 


0. 


.000017 
.000016 
.000034 
.000033 
.000060 
.000050 
.000050 
.000067 
.000033 
.000050 
.000033 
.000050 
.0000.50 
.  000034 
.000083 
.000050 

.00003:1 

.000050 
.000067 
.000067 
.000050 
.  00(N;66 
.000050 
.000084 
.000000 
.000007 
.000050 
.000067 
.000033 
.  000100 
.000117 
.000116 
.000150 
.000184 
.000316 
.000150 
.000250 
. 000367 
.000483 
.000350 
.000467 
.000533 
.000467 
.000583 


Permanent 
set. 


Inch. 


0. 


0. 


.000017 


Successive 

]>emia]ient 

set. 


Inch. 


0. 


000017 


.000050 


.000033 


000007 


.000017 


.000117  .000050 


.000250 


000817 


.002000 


.004167 


.000133 


.000567 


.001133 


.002167 


Bemarks. 


Initial  load. 


nitiBiaie  strength. 


FaQed  by  triple  flexnre. 
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Oast-Iron  Body  No.  1. 


No.  4549. 


Marks,  i2MR.TR, 

Diameter,  1''.128. 

Sectional  area,  1  square  inch. 

Gauged  length,  20". 


Applied  loads. 

EloDCfttion 
per  inch. 

Successive 

elongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

fiemarl^s. 

Total. 

Per  saoare 
inch. 

Poundt. 

1,000 

2.000 

3,000 

4,000 

5,000 

6.000 

7,000 

8.000 

9,000 

10.000 

11.000 

12.000 

13.000 

14.000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21.000 

22.000 

2:j,ooo 

24,000 
25.000 
26,000 
27,000 
28,000 
30,040 

Poundt. 
1,000 
2,000 
3.000 
4.000 
5.000 

d.ooo 

7.000 
8,000 
9.000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24.000 
25,000 
26,000 
27,000 
28.000 
30.040 

Inch. 

0. 
.000035 
.000085 
.000135 
.000185 
.000235 
.000290 
.000345 
.000400 
.000455 
.000510 

^000565 
.000635 
.000700 
.000755 
.000835 
.000905 
.000970 
.001050 
.  001140 
.001240 
.  001:140 
.  00M55 
.001590 
.001735 
.OaiJKX) 
.002065 
.002330 

Inch, 
0. 

.000035 
.000050 
.000a50 
.000050 
.000050 
.0(XK)55 
.000055 
.000055 
.000055 
.000055 
.000055 
.000070 
.000065 
.000055 
.000080 
.000070 
.000065 
.000080 
.000090 
.000100 
.000100 
.000115 
.000135 
. 000145 
.000165 
.000165 
.000265 

Inch. 
0. 

Inch. 
0. 

InlUal  load. 

• 

Tensile  strength. 

.000005 

.000005 

.- 

.000025 

,000(20 

k 

.000060 

.000035 

.000155 

.000095 

.000385 

.000230 

.000750 

.000665 

*••"•••*•*"• 

Fractured  J  inch  from  the  neck. 
Appearance  uniform  granular. 
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Marks,  "^/«^^ 

Length,  lO'^S. 

Biameter,  l'M23. 

Sectional  area,  ,99  square  inch. 

Ganged  length,  5''. 


I        Applied  loads. 


Total. 


Pomnds. 

990 

1.980 

2,970 

3.900 

4.950 

5,940 

6.930 

7.920 

f,910 

9,900 

10.S90 

11,880 

12,870 

13,860 

14,850 

15,840 

10,00 

17.K20 

18.810 

19,800 

20.790 

21,780 

22,770 

23,760 

21.750 

23.740 

26.730 

27, 7» 

28,710 

29,700 

30.690 

31.680, 

32,670 

33,600 

34,660 

35,640 

36,630 

37,620 

38,610 

39.600 

40,500 

41,580 

42,570 

43,560 

44,560 

97,200 


Per  Maaro 
Ibcd. 


Pintndt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23.000 
24.000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
:i6.000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
57,780 


Coniprev- 

sion  per 

iucn. 


0. 
.00006 
.00012 
.00020 
.00026 
.00032 
..00036 
.00042 
.00050 
.00O.M 
.60000 
.00064 
.00072 
.00078 
.00084 
.00092 
.00098 
.00104 
.00110 
.00116 
.00124 
.  00130 
.00138 
.00148 
.00160- 
.00166 
.00180 
.00190 
.00200 
.00214 
.00234 
.00252 
.00366 
.00286 
.00318 
.00354 
.00386 
.00416 
.00456 
.00516 
.00560 
.00600 
.00614 
.00678 
.00750 


Sacc«fuiire 

eomprw- 

sionper 

inch. 


Inch. 

0. 

.00006 
.00006 
.00008 
.00006 
.00006 
.00004 
.00006 
.0(X)08 
.00004 
.00006 
.00004 
.00008 
.00006 
.00006 
.00008 
.00006 
.00006 
.00<X)6 
.00006 
.00008 
.00006 
.00008 
.00010 
.00012 
.00006 
.  00014 
.00010 
.00010 
.00pl4 
.00020 
.00018 
.00014 
.00020 
.00032 
.00036 
.00032 
.00030 
.00040 
.00060 
.00044 
.00040 
.00014 
.00034 
.00072 


Pennaneiit 
Bet. 


Inch. 
0. 


0. 


0. 


.00008 


.00013 


.00022 


00060 


.00134 


.00300 


.00506 


SacceasiTe 

permanent 

set. 


Inch. 
0. 


.00008 


.00004 


.00010 


.00038 


,00074 


,00166 


,00206 


Remarks. 


Initlalload. 


Ultimate  strength. 


Failed  by  triple  flexure. 
H,  Ex,  161 12 
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No.  916. 

Marks,  ^^^^''^^ 

Length,  10".5r 

Diameter,  1".123. 

Sectional  area,  .99  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pounds. 

900 

.     l.»80 

2,970 

3,960 

4,950 

5,940 

6,930 

7,920 

8,910 

9,900 

10,890 

11,880 

12,870 

13,860 

14,850 

15,840 

16,830 

17,820 

18, 810 

10,800 

20,790 

21.780 

'22, 770 

23,760 

24,750 

25,740 

26,  730 

27, 720 

28, 710 

29,700 

30,690 

31,680 

32,670 

33,600 

34,650 

35,640 

36.630 

37,620 

38.610 

39,600 

40,590 

41,580 

42,  570 

43,660 

44,550 

58,760 


Per  sqaare 
incn. 


Pounds. 

1,000 

2,000 

3,000 

4,000 

6.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

41,000 

42,000 

43,000 

.44,000 

45,000 

59,350 


Comprea- 

•ion  per 

inch. 


Inch. 
0. 

.00004 
.00012 
.00018 
.00022 
.00026 
.00032 
.00040 
.00044 
.00050 
.00056 
.00062 
.00066 
.00072 
.00080 
.00084 
.00090 
.00096 
.00102 
.00110 
. 00118 
.00124 
.00134 
.00140 
.00150 
.00160 
.00170 
.00180 
.00190 
.00206 
.00230 
.00246 
.00270 
.00298 
.00330 
.00366 
.00404 
.004U 
.00488 
.00540 
.00584 
.00624 
.00680 
.00734 
.00804 


SiicoeaAive 
compres- 
sion per 
iucn. 


Inch. 

0. 

.00004 
.00008 
.00006 
.00004 
.00004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00004 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00010 
.00006 
.00010 
.00010 
.00010 
.00010 
.0(K)10 
.00016 
.00024 
.00016 
.00024 
.00028 
.00032 
.00036 
.00038 
.00040 
.00044 
.00052 
.00044 
.00040 
.00056 
.00054 
.00070 


Permanent 
set. 


Inch. 
0. 


0. 


0. 


00004 


00010 


00022 


00056 


00150 


00330 


00586 


Sucoessive 

permanent 

set. 


0. 


.00004 


00006 


00012 


00034 


00094 


.00180 


.00256 


Bemarka. 


Initial  load. 


Ultimate  alxengtli. 


Failed  by  triple  flexure, 


>i 


A 
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No.  4650. 


Marks,  12  MR^TR. 

IHameter,  l".i28. 

Sectional  area,  1  square  inch. 

Gauged  length,  20''. 


Applied  loads. 

Elongation 
per  inch. 

Snccesaivn 

eloncation 

per  Inch. 

Permanent 
set 

Sacc«mlve 

Remarks. 

TotaL 

Per  soaare 
inch. 

permanent 
set. 

Pounds. 

1«000 

2,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

1ft,  000 

17,000 

18,000 

19.000 

20.000 

21,000 

22.000 

23,000 

24.000 

23,000 

28,3<» 

Poundg. 

1.000 

2,000 

3.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

.18,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

28,360 

Inch. 
0. 

.000035 
.000085 

.oooia.^ 

.000190 
.000250 
.000310 
.000370 
.000440 
.000506 
.(W0580 
.000690 
.000733 
.000810 
.000900 
.000090 
.001100 
.001205 
.001350 
.001490 
.001650 
.601800 
.002100 
.002400 
.002770 

Inch. 
0. 

.000035 
.000050 
.000050 
,000055 
.000060 
.000060 
.000060 
.000070 
.000005 
.000075 
.000070 
.000085 
.000075 
.000090 
.000090 
.000110 
.000105 
.000145 
.000140 
.000160 
.0U02I0 
.000240 
-    .000300 
.000370 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

• 
Tensile  strength. 

• 

.000005 

.000005 

.000005 

.000010 

.000066 

.000060 

.000285 

.000220 

.001100 

.000815 

Fractured  lOf "  fipom  the  neck. 
Appearance  uniform  granular. 
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No.  946. 


Marks,  ^2  Mt^^""* 
Length,  10".5. 

Diameter,  1".127. 

Sectional  area,  1  square  incb. 

Ganged  length,  5". 


Applied  loftds. 


Total. 


Pound*. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13.000 
14.000 
15,000 
16.000 
17,000 
18,000 
19.000 
20,000 
21.000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28.000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49.000 
50,000 
66,180 


Per  fMmare 
incD. 


Poundt. 
1,000 
2,000 
3.000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15.000 
16.Q0O 
17.000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24.000 
25.000 
26.000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
66,180 


Comprea- 

sion  per 

inco. 


Inch. 
0. 

.00008 
.00012 
.00018 
.00024 
.00030 
.00034 
.00040 
.00044 
.00050 
.00056 
.00060 
.  00066 
.00070 
.00076 
.00082 
.00086 
.00092 
.00098 
.00104 
.00110 
.00116 
.00122 
.00128 
.00134 
.00140 
.00146 
.00154 
.00162 
.00168 
.00176 
.00182 
.00190 
.00200 
.00214 
.00224 
.00232 
.00248 
.00262 
.00280 
.00300 
.00316 
.00340 
.00366 
.00396 
.00432 
.00466 
.00500 
.00524 
.00594 


Saccessive 

ooinpres- 

sion  per 

inch. 


Inch. 
0. 

.00008 
.00(KM 
.00006 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00004 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00008 
.00006 
.00008 
.00006 
.00008 
.00010 
.00014 
.00010 
.00008 
.00016 
.00014 
.00018 
.00020 
.00016 
.00024 
.00026 
.00030 
.00036 
.00034 
.00034 
.00024 
.00070 


Permanent 
set.    ' 


Inch. 
0. 


0. 


.00002 


.00004 


.00006 


.00014 


.00020 


.00040 


.00082 


.00172 


.00340 


Saccessive 

perroanent 

set. 


Inch. 


.00002 


.00002 


00002 


.00006 


00006 


00020 


00042 


.00090 


.00168 


Remarks. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexure. 


J:' 
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Oast-Ibon  Bodt  No.  2. 


No.  4555. 


tfark8,*2Mi^TB, 

>iaiEieter,  1".128. 
eoticnal  area,  1  aqaare  inch. 
aiiged  length,  W. 
en^h  of  stem,  23''. 


~PX>lied  load*. 


1,000 

2,  €MM) 

3.  OOQ 
«,  OOO 
5,000 
6,  OQO 
'7.  OOO 
B.  OO) 
».  <X» 

iQt,  OQO 
^l,  OOO 

i«,ow 

13.  OQO 

»,O00 

n.ooo 

10,000 

zi,ooo 

t^QOO 

»,ooo 
Hooo 
5,000 

»,W0 


Persqtutfe 
men. 


Pwandu. 

1.000 

2,000 

3,000 

4.000 

5,000 

6.000 

7.000 

8,000 

9,000 

10,006 

11,000 

12.000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

28,070 


floosation 
perlneb. 


Imk. 
0. 

.000060 
.000115 
.000185 
.000240 
.000295 
.000360 
.000430 
.000405 
.000560 
.000645 
.00(r726. 
.000610 
.000910 
.001005 
.  001105 
.001225 
.001350 
. 001510 
.001660 
.001875 
.002105 
.002400 
.002735 
.009125 


SncceMive 

•Ionization 

per  mob. 


Inch. 
0. 

.000000 
.000065 
.000070 
.4)00055 
'  .000055 
.'000005 
.000070 
.000065' 
.000065 
.0(J0O85 
.000080 
.000085 
.000100 
.000095 
.000100 
.000120 
.000125 
.000160 
.000150 
.000215 
.000230 
.000295 
.000335 
.000380 


Pormaneot 
««t. 


Inch. 


0. 


.001110 
.001405 


Successive 
permanent 

■et. 


Inch. 


0. 


.000005 

.000006 

.000045 

".O06&4O 

.000065 

.000020 

.000106 

.060040 

.000160 

.000065 

..000205 

.000045 

.000405 

.000200 

.000685 

•  ■  •  • 

.000280 

.060425 
.000295 


Remarlu. 


Initial  load. 


Tensile  strength. 


JractuFed  4. "5  from  neck. 
Appearance  uniform  granular. 
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Ko.  949. 


Marks,  ^^  ^^  ^  ^ 

Length,  10"!5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Total. 


Pounda. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
10,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38,  out 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
67,080 


Pe 


ir*8qai 
inch. 


aare 


Poundt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18.000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42,000 
43,000 
44,000 
45,000 
67,080 


Comprea- 

aion  per 

inoD. 


Inch. 
0. 

.00006 
.00012 
.00018 
.00024 
.00030 
.00036 
.00042 
.00048 
.00054 
.00062 
.00068 
.00074 
.00080 
.00086 
.00094 
.00100 
.00106 
.00112 
.00120 
.00130 
.00138 
.00144 
.00154 
.00164 
.00176 
.00186 
.00200 
.00216 
.00230 
.00252 
.00266 
.00290 
.00320 
.00356 
.00386 
.00434 
.00464 
.00506 
.00554 
.00600 
.00644 
.00676 
.00720 
.00700 


SacccBsive 

conipres- 

Hion  per 

iuoo. 


Inch. 
0. 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00008 
.00010 
.00008 
.00006 
.00010 
.00010 
.00012 
.00010 
.00014 
.00016 
.00014 
.00022 
.00014 
.00024 
.00030 
.00036 
.00030 
.00048 
.00030 
.00042 
.00048 
.00046 
.00044 
.00032 
.00044 
.00040 


Permanent 
set. 


Inch. 
0. 


0. 


0. 


.00006 


.00012 


.00028 


00U64 


.00164 


.00334 


.00514 


Saccessive 

permanent 

set. 


Inch. 
0. 


#00006 


,00006 


00016 


00036 


00100 


,00170 


00184 


BMnAr&a. 


IniUalkMid. 


Ultimate  strength. 


Failed  by  triple  flexure. 
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Length,  W.5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Graugedliength,  5". 


No.  950. 


Applied  loads. 

Compres< 

sion  per 

iiicn. 

Saccesoivo 
compres- 
sion per 
incn. 

Perm»nent 
sot. 

Sncoessive 

permanent 

set. 

Remarks. 

Total. 

0 

Per  so  aare 
,    inch. 

TmmdM. 
1,000 
2,000 
3,000 
4,000 
5,000 
6.O0O 
7,000 
8,000 
9,000 
10,000 
11.000 

PmindM. 

l.COO 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

*      11,000 

12.006 

13, 000  V 

14,000 

15,000 

16.000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 

41,000 

•  42,000 

43.000 

44,000 

45,000 

S8.610 

1 

Indk, 
0. 

.00006 
.00014 
.00020 
.00028 
.00034 
.00040 
.00046 
.OOOSB 
.00058 
.00062 
.00070 
.00076 
.00082 
.00092 
.00096 
.00102 
.00108 
.00114 
.00122 
.00130 
.00138 
.00146 
.00158 
.00168 
.00180 
.00190 
.00204 
.00220 
.00242 
.00266 
.00282 
.00310 
.00346 
.00386 
.00436 
.00468 
.00504 
.00566 
.00622 
.00C6O 
.00716 
.00776 
.00838 
.00892 

Inth,, 
0. 

.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00004 
.00008 
.00006 
.00006 
.00010 
.00004 
.000116 
.00006 
.00006 
.00008 

.Oooog 

.00008 
.00008 
.00012 
.00010 
.00012 
.00010 
.00014 
.00016 
.00022 
.00024 
.00016 
.00028 
.000.^6 
.00040 
.00050 
.QP032 

.ooa36 

.00062 
.00056 
.000:i8 
.00056 
.00060 
.00062 
.00054 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

\ 

1 

Ultimate  strength. 

•  '••>■  ••  •••*•• 

0. 

.00004 

.00004 

12,000 

13.000 

14,000 

15.000 

16,000 

17,000 

18,000 

19.000 

20,000 

21,000 

22,000 

23,000 

24.000 

25,000 

26.000 

27,000 

28.0U0 

29.000 

90,000 

31,000 

32,000 

-33.000 

34>000 

35,000 

3ft,  000 

37,000 

38,000 

39,000 

40,000 

41,000 

42,000 

43.000 

44,000 

45,000 

8,6  10 

.00008 

.00004 

..... 

.00016 

.00008 

.00034 

.00018 

.00078 

.00044 

.00196 

.00118 

• 

.00400 

.00204 

.00640 

.00240 

Failed  by  triple  flexora 
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No.  4556. 

Marks,  12  MR,TR, 

Diameter,  l'a28. 

Sectional  area,  1  square  inch. 

Ganged  length,  20". 


Applied  loads. 

Klonsation 
per  Inch. 

Succeftslve 

olongation 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Total. 

Per  sanare 
incn. 

Kemarira. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18.000 

19,000 

20,000 

21.000 

22,000 

23,000 

24,000 

25,000 

31,050 

Poundi. 

1,000 

2.000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9.000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20.000 

21,000 

22,000 

23,000 

24,000 

25,000 

31,060 

Inch. 
0. 
.000050 
.000100 
.000150 
.000200 
.000250 
.000300 
.000350 
.000400 
.000455 
.000505 
.000560 
.000630 
r 000705 
.000765 
.000840 
.000910 
.000990 
.001070 
.001160 
.001260 
.001370 
.  001495 
.001620 
.001785 

Tneh. 
0. 

.oooa50 

.000050 
.000050 
.000050 
.  000050 
.OOOO'iO 
.0000.50 
.000050 
.0(MX)55 
.000050 
.000055 
.000070 
.000075 
.000060 
.000075 
.000070 
.000080 
.000080 
.000090 
.000100 
.  000  tio 
.000125 
.  000125 
.000165 

Inch. 
0. 

.  lush. 
0. 

Initial  load. 

0. 

.000015 

.000015 

.000025 

.000010 

.000045 

.000020 

• 

.000070 

.000025'" 

.  000100 

.000030 

.000160 

.000060 

.000240 

.000090 

.000350 
.000440 

.000110 
.000090 

Tensile  strength. 

•♦ 

Fractured  2"  from  neck. 
Appearance  unifprm  granular. 
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No-  96i: 


Mark8,'2MK,TB, 

Length,  10".5. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  londs. 

Compre«- 

Bionper 

incn. 

SuoceMive 

compree* 

•ion  per 

incn. 

Pennaaent 
tet. 

SacoeMive 

permanent 

■et. 

> 

Semarks. 

TotAl. 

PerMoare 

iDCD. 

-1,000 
\     2,000 

Pounds. 

1,000 
2,000 
3,000 
4,000 
&,U00 
6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
20,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,860 

Inek. 
0. 
.00006 

.00012 
.00018 
.00024 
.00030 
.00036 
.00042 
.00048 
.00054 
.00060 
.00064 
.00070 
.00076 
.00082 
.00068 
.00094 
.00100 
.00106 
.00112 
.00120 
.00126 
.00132 
.00140 
.00146 
.00154 
.00160 
.00170 
.00180 
.00188 
.00196 
.00208 
.00218 
.00230 
.00244 
.00260 
.00280 
.00294 
.00314 
.00352 
.00376 
.00396 
.00434 
.00470 
.00520 
.00506 
.00604 
.00610 
.00604 
.00742 

Inch. 
0. 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00008 
.00006 
-     .00010 
.00010 
.00006 
.00008 
.00012 
.00010 
.00012 
.00014 
.00016 
.00020 
.00014 
.00020 
.00038 
.00024 
.00020 
.00038 
.00036 
.00050 
.00046 
.00038 
.00036 
.00054 
.00048 

Tnth. 
0. 

Inch. 
0. 

Initial  load. 

• 

Ultimate  ftzBDCili. 

\     3,000 

\     4,000 

\    &1OOO 

0. 

\    ^.OQO 

1    7.  OQO 

^OQO 

*^ooo 

'    10,000 

IVQOO 

.00002 

.00002 

v^ooo 

♦IS.  000 

u,ooo 

15,000 

1<^.1»0 

.00006 

.00004 

n,fl00 
18,000 
14. 000 
20,000 

a,  000 

22,000 

a.  000 

.00010 

.00004 

24.  UM 

25,000 
29,000 

.00018 

.00008 

<   27,000 

/  28,000 

1  28.000 

/  30,000 
/   3L000 

.00030 

.00012 

1    32,000 

1    33,000 
/    34.000 

/    05,000 
1    30,000 

.00060 

.00030 

37,000 

38,000 

30.000 

' 

40,000 
41,000 

.00136 

.00076 

42,000 
43.000 
44,000 
45,000 
40,000 
47,000 
48,000 
48,000 
60,000 
02.850 

.00278 

.00142 

.00470 

.00102 

Failed  by  triple  flexure. 
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Oast-Iron  Body  Ko.  3. 


No.  4559. 


Marks/^M^i^TK. 

Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  20." 
Length  of  stem  23." 


Applied  loads. 

Eloneatlon 
per Inch. 

Succeasive 

elongation 

perinch. 

Permanent 
set. 

Succesaive 

permanent 

set. 

Remarks. 

Total. 

Per  smiare 
incii. 

Pounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

-      14,000 

15,000 

16,000 

17,000 

18.000 

19.000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

27,240 

Poundt. 
1,000 
2,000 
3,000 

6,000 
7,000 
8,000 
9,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
27,240 

Inch. 
0. 

.000060 
.000125 
.000180 
.000260 
.000310 
.000370 
.000445 
.000515 
.000600 
.000670 
.000760 
.000860 
.000955 
.001040 
.001160 
.001285 
.001430 
.001590 
.001785 
.002000 
.002265 
.002585 
.002950 
.003425 

Inch. 
0. 

.000060 
.000065 
.000055 
.000080 
'     .000050 
.000060  • 
.000075 
.000070 
.000085 
.000070 
.000090 
.000100 
.000095 
.000085 
.000120 
.  000125 
.000145 
.000160 
.000195 
. 00021& 
.000265 
.000320 
.000365 
.000475 

Inck. 
0. 

r 

Jnth, 
0. 

Initial  load. 
Tensile  itrength. 

., 

.000006 

.000005 

.000035 

.000030 

.000060           .000025 

.000105          .000045. 

.000170           .000065 

.000285 

.0(00116 

.000460 

.000175 

.000755 

.000295 

.001250 
.001610 

.000495 
.000360 

Fractured  at  middle  of  stem. 
Appearance  unilbnn  granular. 
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No.  952. 


Marks,  ^^bV^ 


Len^h,  10''.5. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 

Compres- 
sion per 
inch. 

Snccessive 

oompivs- 

•ion  per 

incn. 

Permanent 
set. 

Socccssire 

pemuuient 

set. 

■ 

TotoL 

Per  Miiare 
inciL. 

Keraarks. 

I^ounds. 

1,000 

2,000 

3,000 

4,000 

5,000 

6^000 

7,000 

8,000 

9,000 

10.000 

11.000 

12,000 

13,000 

14.000 

15,000 

16,000 

17,000 

18.000 

19.000 

30.000 

21,000 

22,000 

23,000 

24.000 

257600 

28,000 

27,000 

2&000 

20,000 

30,000 

31,000 

32.000 

33,000 

34,000 

35,000 

36,000 

37,000 

38,000 

39.000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

46.000 

47,000 

i8,000 

49,000 

50,000 

56^060 

Pounds. 
1,000 
2.000 
3.000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10.000 
11.000 
12,000 
13,000 
14,000 
15.000 
16,000 
17,000 
18,000 
19,000 
20.000 
21,000 
22.000 
23,000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
38,000 
34.000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
55,060 

Ineh. 
0. 
.00006 

.00014 
.00020 

.ooaio 

.00036 
.00042 
.00048 
.00054 
.00060 
.00066 
.00074 
.00080 
.OOOM 
.00094 
^00100 
.00110 
.00116 
.00124 
.00132 
.    .00140 
.00150 
.00100 
.00170 
.00180 
.00190 
.00200 
.00214 
.00226 
.00240 
.00260 
.00276 
.00300 
.00320 

.oo:«52 

.00384 
.00410 
.00446 
.00494 
.00540 
.00586 
.00626 
.00666 
.00716 
.00778 
.00820 
.00846 
.00880 
.00918 
.00970 

Inch. 
0. 
.00006 
.00008 

.00006 
.00010 
.00006 
.00006 
.00006 
.0001)6 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00006 
.00010 
.00006 
.00006 
.00006 
.00008 
.00010 
.00010 
.00010 
.00010 
.00010 
.00010 
.00014 
.00012 
.00014 
.00020 
.00016 
.00024 
.00020 
.00032 
.00026 
.00020 
.00036 
.00048 
.00046 
.00046 
.00040 
.00040 
.00060 
.00062 
.00042 
.00026 
.00034 
.00038 
.00052 

Inch. 
0. 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

0. 

............ 

.00005 

.00005 

.00010 

.00005 

.00018 

.00008 

.00034 

.00016 

.00066 

.00032 

.00144 

.00078 

.00314 

.00170 

.00516 

.00202 

.00700 

.00184 

Failed  by  triple  flexure. 
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No.  953. 


Marks,  12  ME,  TB. 

Length,  10".'S. 
Diameter,  l'M29. 
Sectional  area,  1  sqaare  inch. 
Gauged  length,  5'^ 


Applied  loada. 

Compres* 

aiou  per 

inch. 

Sacceaaive 

comprea- 

aion  per 

incL 

Inch. 

0. 
.00008 
.00008 
.00006 
.00006 
.00008 
.00004 
.00006 
.00006 
.00006 
.00006 
.00006 
.00008 
.00006 
.00006 
.00008 
.00008 
.00008 
.00008 
.00008 
.00008 
.00006 
.00012 
.00008 
.00012 
.00012 
.00012 
.00012 
.00014 
.00024 
.00016 
.00022 
.00022 

.ooo:u 

.00026 
.00050 
.OlNXiO 
.00050 
.00054 
.00074 
.00056 
.00080 
.00086 
.OOOM 
.00102 

Permanent 
aet 

Sacceaalre 

Total. 

Peraquare 
inon. 

permanent 
aet 

Ramarka. 

Pimnds. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10.000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19.000 
20,000 
21,000 
22.000 
23,000 
24,000 
25.000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
53,480 

PoundM. 

1,000 

2,000 

3.000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10.000 

11.000 

-     12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28.000 

29,000 

30,000 

31,000 

32,000 

33.000 

34,000 

85,000 

86,000 

37,000 

38,000 

39,000 

40,000 

41,000 

42,000 

43.000 

44,000 

45,000 

53.480 

Inch. 
0. 

.00008 
.00016 
.00022 
.00028 
.00036 
.00040 
.00046 
.00052 
.00058 
.00064 
.00070 
.00078 
.00084 
.00090 
.00098 
.00106 
.00114 
.00122 
.00130 
.00138 
.00144 
.00156 
.00164 
.00176 
.00188 
.00200 
.00212 
.00226 
.00250 
.00266 
.00288. 
.00310 
.00344 
.00370 
.00420 
.00456 
.00506 
.00560 
.00634 
.00690 
.00770 
.00856 
.00950 
.01052 

Inch. 
0. 

Inch., 
0. 

Initial  IcMid. 
Ultimate  itnngtli. 

.00002 

.00002 

.00004 

.00002 

.00008 

.00004 

• 

.00016 

.00008 

.00036 

.00020 

.00084 

.00048 

.00176 

.00092 

.00406 

.00230 

.00784 

.00878 

Failed  by  triple  flexure. 
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Ko.4560. 


Diameter,  1^'A29. 
Sectional  area,  1  square  inch. 
Ganged  lengthj  20". 
Length  of  stem,  23/^ 


Applied  loads. 


Total. 


1,W^ 
2,(iO0 
1.000 

1,000 
S,000 
1000 
,000 

voor 

,000 
,000 

ooo 
ooo 

000 
000 
000 

ooo 
ooo 

000 
000 
000 

000 
000 
000 


Peraqa 
JAeli. 


Eloneation 
per  inch. 


t^OOO 

3,000 
4,  OOO 
S^OOO 
0.  OOO 
7,  OOO 
S.OOO 
0,000 

lo.  ooo 
11, ooo 

12,  ooo 

13,  ooo 

14,  ooo 

15,  OOO 

16,  ooo 

17,  OOO 

18,  ooo 

19,  OOO 
20,000 
21,  OOO 


23,000 


Jnch. 

a 

.000000 

.  ooouo 

.OC0165 
.000215 
.  000270 
.000325 
.000385 
.000445 
.000505 

.  ooosea 

.000635 

.  O00710 
.000780 
.  O00865 
.  000040 
.  001035 
.001135 
.  001240 
.001350 
.001490 
.001585 
.001845 


I 


Saoceasive 

elongation 

per  inch. 


Inch. 
0. 

.000060 
.000050 
.000055 
.000050 
.000056 
.000066 
.000060 
.000060 
.000060 
.000060 
.000070 

.ooo(rr5 

.000070 
.000085 
.000075 
.000009 
.000100 
.000106 
.000110 
.000140 
.000095 
.000260 


Permanent 
aet. 


Inch. 


0. 


.000015 


SncceaiiiTe 

permanent 

set. 


Inch. 


.000040 


.000065 


000015 
066625" 


OOOUO 


,000165 
'666255 
,066466' 


000025 
'666645' 


.00055 

'666666' 
'666i45' 


Kemarka. 


Initial  load. 


Tensile  stren/i^h. 


actured.  2*"  from  neck  at  spongy  spot. 

ipearaxLoe  cLulform  granular,  excepting  sponginess  aboye  noted. 
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No.  954. 


Marks,  jj  \^'^  ^ 

Length,  IC'.s! 

Diameter,  1".129. 

Sectional  area,  1  square  inch. 

Gauged  length,  5". 


1 


Applied  loads. 


Total. 

Per  square 
incn. 

Poundt. 

Pounds. 

1,000 

1,000 

2,000 

2,000 

3,000 

3,000 

4,000 

4,000 

5,000 

5,000 

6,000 

6,000 

7,000 

7,000 

8.000 

8,000 

9,000 

9,000 

10.000 

10,000 

U.OOO 

11.000 

12,000 

12,000 

13,000 

13,000 

14,000 

14,000 

15,000 

15,000 

16,000 

16,000 

17,000 

17,000 

18,000 

18,00tf 

19,000 

19.000 

20,000 

20,000 

21,000 

21,000 

22,000 

22,000 

23,000 

23,000 

24,000 

24,000 

25,000 

25,000 

26,000 

26,000 

27,000 

27,000 

28,000 

28,000 

29,000 

29,000 

30,  (KX) 

30,000 

31,000 

31,000 

32,000 

32.000 

33,000 

33,000 

34,000 

34.000 

35,000 

35,000 

36,000 

36,000 

37,000 

37,000 

38,000 

38,000 

39,000 

39,000 

40,000 

40,000 

41,000 

41,000 

42,000 

42.000 

43,000 

43,000 

44,000 

44,000 

46,000 

45,000 

55,200 

55,200 

Conipres- 

sion  per 

inch. 


Inch. 
0. 

.00006 
. 00014 
.00020 
.00026 
.00032 
.00038 
.00044 
.00050 
.00056 
.00062 
.00068 
.00074 
.00082 
.00088 
.00098 
.00104 
.00112 
.00118 
.00126 
.00134 
.00142 
.00150 
.00160 
.00170 
.00180 
.00190 
.00200 
.00214 
.  00228 
.00246 
.00260 
.00278 
.00300 
.00326 
.00358 
.00384 
. 00410 
.00454 
.00500 
,00532 
.  00576 
.  0(»616 
.00658 
.00680 


Snccessivo 
compres- 
sion per 
incn. 


Inch. 
0. 

.00006 
.00008 
.00006 
.00006 
.00006 
.00006 
.00006 
.0<XN)6 
.00006 
.(KM)06 
.00006 
.  00006 
.0(hKlS 
.  OOlMMj 
.00010 
.00(K)6 
.0tK)08 
.00006 
.00008 
.00008 
.00008 
.00008 
.00010 
.00010 
.00010 
.00010 
.00010 
.  tK)014 
.00014 
.00018 
.00014 
.00018 
.00022 
.00026 
. 00032 
.00026 
.00026 
.00044 
.00046 
.00032 
.OOOU 
.  00040 
.00042 
.00022 


Permanent 
set. 


Inch, 
0. 


0. 


00002 


Sacoessive 

permanent 

set. 


IfUh. 

0. 


0. 


.00002 


00006 


00016 


666i6 


. 000C2 


.00130 


.00004 


.00010 


.00014 


.00032 


.00068 


00276 


.00434 


.00146 


.00158 


^marka. 


Initial  load. 


Ultimate  strength. 


Failed  by  triple  flexurOt 


r^ 
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Hoop  A4.— Mortar  No.  4. 
No.  4348. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


At>pUed  loads. 

Elonntion 
per  inch. 

SucceMive 

elonj^ation 

per  inch. 

PeHnJinent 
aet. 

Successive 

Remarks. 

Total. 

Per  Miiare 
incn. 

permanent 
set. 

I^ounds. 

230 

1,230 

2,500 

5,000 

7.500 

10.000 

11.2.T0 

12,500 

12.750 

13,000 

13.250 

13.500 

13,750 

14.000 

14.250 

14,500 

14,750 

15,000 

24,790 

Pounds. 
1.000 
5,000 
10.000 
20.000 
30.000 
49,000 
45,000 
50,000 
51.000 
52.000 
53,000 
54,000 
55.000 
56.000 
57.000 
58,000 
50,000 
60.000 
99,160 

Ineti. 
0. 

.000125 
.000250 
.000550 
.000875 
.001225 
.  001375 
.001550 
.001575 
.001625 
.001700 
.001725 
.001750 
.001900 
.002050 
.002475 
.002950 
.004300 

Inch. 
0. 

.000125 
.  000125 

.ooo:)go 

.000U25 
.  OOOIJ-W 
.000150 
.000175 
.000025 
.OOU050 
.000075 

.oomr25 

.000025 
.000150 
.000150 
.000425 
.000475 
.001350 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 



■ 

i 

0. 
0. 

- 

............ 

General  summary, 

Teosile  strBngth  per  square  inch  of  original  section pounds..    99,600 

BlMtic  limit  per  aauare  inch  of  ori^nal  section do . . .    55, 000 

KloBgation  per  incn  after  rupture inch . .      .  1725 

£kmgatiott  per  inch  under  strain  at  elastic  limit do. . .  .  001750 

Reduction  in  diameter  at  point  of  rupture. do...        .124 

Bednction  in  area  after  rupture,  per  cent  of  original  itvction 89.2 

Position  of  mptnre 2"  Arom  the  neck 

Character  of  bpsken  snrflMe granular,  dull  eccentric  spot 

of  inok  sectiona , ".10,  ".16.  ".31% 'U2 


/ 
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Hoop  A4.— Mortar  Ko.  18. 


No.  4277. 

Marks,  ^^^^^^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  if'. 


Applied  loads. 

ESonsation 
permch. 

Snooesftive 

Permanent 
"     set. 

Snooeeeive 

permanent 

set. 

Semarb. 

TotaL 

Per  square 
inch. 

eloneatiMi 
per  moh. 

Poundf. 
260 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
15,750 
16,000 
16,250 
16,750 
17.250 
17,750 
18,250 
18,760 
26,760 

Pound*. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
'     65,000 
67,000 
09,000 
71,000 
73.000 
75,000 
107. 040 

Inch. 
0. 
.000125 
.000375 
.000750 
.001100 
.001400 
.OOI6SO 
.001775 
.001800 
. 001825 
.001850 
.001875 
.001000 
.001050 
.002000 
.002025 
.002050 
.002100 
.002150 
.002200 
.002300 
.002475 
.002625 
.003550 
.005375 
.007425 
.009200 
.011300 

Inch. 
0. 

.000125 
.000250 
.000375 
.000350 
.000300 
.000250 
.000125 
.0«X)25 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050  . 
.000025 
.000025 
.000050 
.000050 
.TOOOSO 
.000100 
.000175 
.000150 
.000025 
.  001825 
.002050 
.001775 
.002100 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

EUmUo  limit 
TensQe  strength. 

.000025 
.000025 

.000025 
U. 

General  summary^ 

Tensile  strength  ]>er  sqaare  inch  of  oricinal section pounds..  107,04b 

Elastic  limit  per  square  inch  of  original  section do . . .    62, 000 

Elongation  per  inch  after  rupture  «. » inch..      .1000 

Elongation  per  inch  under  Mtrain  at  elastic  limit do...  .003200 

Keduction  in  diameter  at  point  of  rupture do...        .OM 

Beductionin  area  after  rapture, per  cent  of  original  section 30.0 

Position  of  rupture * 1".25  from  the  neck 

Character  of  broken  surface gnmular,  dull  sUky  spot  at  the  ciroumference 

lElongation  of  inch  sections ".14»  ".25*,  ".15, "  JO 


"\ 


r 
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No.  4272. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


-^PPUMlOMU. 


Total.  j^ei^BQaarc 
incn. 


250 

1,250 
2,500 
3,000 
7.500 
10,000 
1J,230 
12,500 
12,750 
13,000 
13,250 
13. 500 
13,750 
14,000 
14.250 
14,500 
14,750 
15,000 
15,250 
15.500 
15:750 
16,000 
16,230 
16,500 
16,750 
17.250 
17,730 
18.250 
18,750 
19,250 
27,il0 


1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
UOOO 
55,000 
56,000 
57,000 
58,000 
59,000 
00,000 
61,000 
62,000 
63.000 

.  64,000 
65,000 
66,000 
67.000 
09.000 
71,000 
73,000 
75,000 
77,000 

109,640 


Elon^tlon 
per  inch. 


JncA. 
0. 
.000075 
.000275 
.000675 
.001000 
.001400 
.001500 
.001725 
.001750 
.001600 
.001825 
.OOlJfSO 
.001900 
.001950 
.001975 
.002025 
.002050 
.002075 
.002125 
.002175 
.002225 
.002300 
.002425 
.002550 
.002775 
.004025 
.006375 
.008500 
.010000 
.011750 


Successive 

eloD^tion 

per  inch. 


Jn«ft. 
0. 
.000075 
.000200 
.000400 
.000325 
.000400 
.000100 
.000225 
.000025 
.000050 
.000025 
.000025 
.000050 
.OOOOSO 
.000025 
.000050 
.000025 
.000025 
.000055 
.000050 
.000050 
.000075 
.  000125 
.000125 
.000225 
.001250 
.002350 
.002125 
.001500 
.001750 


Permaoent 
set. 


Inch. 


0. 
0. 


SucoeAsive 

permanent 

set. 


Inch, 


0. 


1 

.066625 

.000025 

.000025 
0. 

- 

1 

1 

............|...... ...... 

......................... 

' \ , . . 

1 

...   |.  . 

\ 

♦ 

•                 1 

1 

• 

i 

1 

■ 

Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength. 


General  summary. 

Tensile s^ngth  per  aqnare  inek  of  orisiual  section pounds. .  109,  r»40 

Bastic limit  per  square  inch  of  original  section .* do. . .    64.  fKK) 

SSongHioa  per  incn  softer  rupture incb . .      .  1475 

^oogation  per  inch  under  strain  at  elaetio  limit do ...  .  002300 

JSednction  in  diameter  at  point  of  rupture .do. . .        .104 

lieducUon  in  area  after  rupture,  per  cent  of  original  s^tion  33. 5 

Position  of  ropture 2"  from  the  neck 

Character  of  broken  surface granular,  dull  spot  near  the  circumference. 

Elongation  of  inch  sectipne ,..., ".09,  ".27*,  ".13,  ".10 

B.  Ex.  161- — 15 
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fHoop  A4— Mortar  Uo.  20, 


No.  4373. 

Marks,  ^^\fs^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". '  -  , 


Applied  loads. 

E1oii{!:aiion 
per  inch. 

Saccesaive 

Permanent 
set. 

Successive 

permanent 

set. 

Remarks. 

Total. 

For  square 
incn. 

elongation 
per  inch. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12.750 
13,000 
13,250 
13, 500' 
13,750 
14,000 
14, 2.50 
14,500 
14,750 
15, 000 
15,250 
15.500 
15, 750 
16,000 
16,500 
17,000 
17,500 
18,000 
27,890 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56;  000 
57.000 
58,  TWO 
50,000 
60,000 
61,000 
62,000 
63.000 
04.000 
66,000 
68,000 
70,000 
72,000 
111,560 

Inch. 
0. 

.000100 
.000325 
.000700 
.001100 
.001425 
.001625 
.001800' 
.001850 
.001875 
.001900 
.001925 
.001950 
.002000 
.002050 
.002100 
.002150 
.002175 
.002200 
.002325 
.002400 
.002475 
.002800 
.003300 
.004825 
.006675 

Inch. 
0. 

.000100 
.000225 
.000975 
.000400 
.000325 
.000200 
.000175 
.000050 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000050 
.000050 
.000025 
.000025 
.000125 
.000075 
.000075 
. 000325 
.000500 
.001525 
.  001850 

Inch. 

0. 

d. 

Inch. 
0. 

Initial  load. 

• 

Elastic  limit. 

• 

• 

Tensile  strength. 

- 

.000075 
.000075 

.000075 
0. 

« 

" 

1 

General  summary. 

Tensile  strength  per  square  inch  of  original  section >. poonds. .  Ill,  500 

Elastic  limi  t  i)cr  square  inch  of  originsd  section do . . .    61, 000 

Elongation  per  inch  after  rupture inch. .      .  1325 

Elongation  per  inch  under  strain  at  elastic  limit do ...  .  002200 

R^uction  in  diameter  at  point  of.  rupture do...        .104 

Reduction  in  area  after  rupture,  per  cent  of  original  section 83.5 

Position  of  rupture "2.1  from  the  nook 

Charact«r  of  broken  surface granular,  silky  centsr 

Elongation  of  inch  sections , ^....".07,  ".22*, ''.15,  ".00 


'IV 


.-^iH-''    . 
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Hoop  B,— Mortar  No.  20. 
No.  4270. 
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Marks,  "^,^^ 
Diameter,  '^564. 

gectioDal  area,  .25  square  inch, 
raaged  length,  4'^ 


A.]»plied  loads. 

EloneatioB 
per  inch. 

Buoceaaive 

eloDKatlon 

per  Inoh. 

Permanent 

aet. 

SucccssiTo 
permanent 

BOt. 

Bemarkftb 

Total. 

PerMoaro 
incn. 

250 
1,250 
2,500 
5,000 
7.500 
10,000 
11  250 

Povnd9. 
1,000 
^000 
10,000 
20,000 
30,000 
40.000 

Inch, 

0. 

.000050 
.000225 
.000500 
.000625 
.001225 
.001450 
.001550 
.001575 
.001600 
.001650 
.001725 
.001750 

,  .001800 
.001825 
.001875 
.001925 
.001975 
.002025 
.002050 
.002150 
.002450 
.002725 
.004375 
.006050 
.008025 
.000550 
.0U300 

Inch, 
0. 
.000050 
.000175 
.000275 
.000335 
.000400 
.000225 
.000100 
.000025 
.000025 
.000060 
.000075 
.000025 
.000050   > 
.000025 
.000050 
.000050 
.000050 
.000050 
.000025 
.000100 
.000800 
.000275 
.001650 
.001075 
.001975 
.001525 
.001750 

Inch, 
0. 
0. 

Inch. 
0.    ' 

Initial  load. 

45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,006 
58,000 
50,000 
ffn  nno 

0. 
d. 

12,560 
12,750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
l&OOO 

! 

15,250    <        61,000 
15.500           fBLAno 

Elastic  limit. 

15,750 

lenMio 

16,250 
16.750 
17.250 
17,750 
18,250 
18,750 
27,270 

63,000 
64,000 
65,000 
67,000 
60,000 
71^000 
73,000^ 
75,000 
100,080 

*► 

' 

1 

:!::::::::::i:::::::::::: 

........................ 

1 

■ 

1 
,,,,.,,^,,,,1  

• 
Tensile  strength. 

General  summary, 

Tcnaile  atrength  per  aquare ineh  of  original  section ponnda. .  100, 060 

Saatic  limit  p^  square  inch  of  originaT  section '. do . . .    62, 000 

SlongaiioB  per  intui  after  xaptuxe inch . .      .1775 

BongaUon  per  inch  under  strain  at  elastic  limit do ...  .  002050 

Red  action  in  diameter  at  point  of  ro  ptore do . . ,       .134 

BadoetiMi  ia  area  alteo^  raptnre,  per  cent  of  original  section 41. 0 

Poaition  of  mpiure 2"  from  th  e  neck 

dusracter  of  broken  surface a  ilk  y 

Xkmgationofiiiohaectiona 'MO,  ".14,  ".35,*  ".12 
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\ 


Hoop  Ah.— Mortar  No.  21, 


/ 


No.  4275. 

Marks,  ^^^J^'.-^ 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4''. 


Applied  loads. 

EloD^tion 
per  inch. 

Saocessive 

elongaUon 

per  inch. 

Permjinent 
set. 

Snccessire 

permanent 

set. 

'Bemarka. 

"  Tot«l. 

Per  square 
inon. 

^Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12  500 
12, 750 
13,000 
13,250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,750 
15,000 
15,250 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
25,470 

Pimndi, 
1,000 
5,000 
10,000 
20,  OOQ 
30,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
02,000 
64,000 
66,000 
68,000 
fO.OOO 
72,000 
101,880 

Inch. 
0. 

.000150 
.000300 
.000675 
.001025 
.001400 
.  001.'>50 
.001725 
.  001750 
.001775 
.001800 
.001825 
.001875 
.001925 
.002000 
.002025 
.002050 
.002200 
.002300 
.002875 
.004625 
.006876 
.008625 
.010750 
.012875 

Inch, 
0. 

.000150 
.000150 
.000375 
.000350 
.000375 
.  000150 
.000175 
.000025 
.000025 
.000025 
.000025 
.000050 
.000050 
.000075 
.000025 
.000025 
.000150 
.000100 
.000575 
.001750 
.002250 
.001750 
.002150 
.002125 

Inch. 
t). 
0. 

Inch.    ' 
0. 

Initial  loikL 

/ 

Elastic  limit 
Tensile  stmngth. 

^ 

0. 
0. 

•- . 

. 

1 

*                            i 

1 

J* 

1 

1 

1 

•••••••••••■■■-•■■••■■■•* 

1 

General  summary. 

Tensile  strenf^th  per  sqnare  inch  of  original  section pounds. .  101, 880 

Elastic  limit  per  so oare  inch  of  original  section do. . .    59, 000 

Elongation  per  incn  after  ruptore r inch. .      ,  1660 

Elongation  per  inch  under  strain  at  elastio  limit do. . .  .  002060 

Keduction  in  diameter  at  point  of  rapture do. . .        .124 

Keduction  in  area  after  rupture,  per  cent  of  original  section 39. 2 

Position  of  rupture 1".85  from  the  nock 

Character  of  broken  surface tine  granular,  silky  spot  at  the  circumfereDce 

Elongation  of  inch  sections ".U,  ".81*,  ".13,  ".11 


R^^* 
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Hoop  Bi— Mohtab  Ko.  21. 


No.  4271. 
Marks,  ^^m^-b, 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  4''. 


I 


Applied  loads. 


Total. 


250 

1,250 

2,500 

5.000 

7,500 

10,000 

11,250 

13,500 

12.750 

13,000 

13,250 

13,500 

13.750 

14,000 

14,250 

14,500 

14,750 

15.000 

15.,?50 

15,750 

16,250 

10,750 

17,250 

17.750 

25,300 


Per  square 
inco. 


Pcmiub. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
67.000 
58,000 
50,000 
00,000 
61,000 
63,000 
65,000 
67.000 
60,000 
71,000 
101,440 


Eloneatloii 
permch. 


Inek, 
0. 

.000100 
.000250 
.000550 
.000075 
.001275 
.001475 
.001660 
.001700 
.001750 
.001775 
.001800 
.001850 
.001900 
.001950 
.002025 
.002175 
.002800 
.003500 
.006000 
.008176 
.000075 
.011575 
.013775 


Sncceaaive 

elonntion 

per  inch. 


In^, 


0. 


PermaDent 
set. 


.000100 

.000150 

.000300 

.000425 

.000300 

.000200 

.000176 

.000050 

.000050  i 

.000026  i 

.000025 

.000050  ! 

.000050  I 

.000050 

.000075 

.000150 

.000625 

.000700 

.002500 

.002175 

.001800 

.001600 

.002200 


Inch. 


0. 
0. 


Snc^eMiitve 

permanent 

set. 


Inch. 


0. 
0. 


Remarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  101,440 

ISIaatlc  limit  per  senare  inch  of  original  section .do. . .    58, 000 

Kk»n|:ation  per  incn  after  rupture inch  .      .  li<25 

Klangation  per  inch  under  strain  at  elastic  limit do ...  .  002025 

Reduction  in  diameter  at  point  of  rupture do. . .       .  154 

Bfednction  in  area  after  rupture,  per  cent  of  original  section 47. 2 

Poflltian  of  rupture l".90fVomtheneck 

Character  of  brokoi  surface silky 

£kmgatlon  of  inch  sections - ".12,  ".37*,  ".16,  ".00 
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12-INCH   B.    L.    RIFLED   MORTARS. 

Hoop  A4— Mortar  No.  25. 
No.  4318. 


Marks,  ^^,^^* 
Diameter,  ''.664.         ^ 
Sectional  area,  .25  square  inch. 
Gauged  lengtli,  4". 


Applied  loads. 

Eloneation 
per  inch. 

Inch. 
0. 

.000125 
.000375 
.000750 
.001125 
.001500 
.001650 
.001776 
.001800 
.001800 
.001825 
.001875 
.001025 
.001050 
.002000 
.002060 
.002075 
.002200 
.002300. 
. 002526 
.  002875 
.003775 

Suooessive 

Permanent 
set. 

__^ 

SuccessiTe 

permauent 

set. 

Semarks. 

Total. 

Fer  square 
iucb. 

elonjration  1 
per  inch. 

Pounds. 

250 

1,250 

2.500 

5,000 

7,500 

10,000 

11.250 

12,500 

12.750 

13,000 

13,250 

13,500 

13,750 

14,000 

14,250 

14,600 

14.750 

15,000   , 

15,250 

15.500 

15,760 

16.000 

26, 410 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
V       55,000 
.56. 000 
57.  000 
58,000 
59,000 
60,000 
61.000 
62, 000 
03,000 
04,000 
105, 640 

Inch. 

0. 

.000125 
.000250 
.000375 
.000375 
.000375 
.000160 
.000125 
.000025 

0. 
.000025 
.000050 
.000050 
.  000025 

.  oooor>o 

.000050 
.000025 
.000126 
.000100 
.000225 
.000350 
.000000 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

..f. ........ 

.  000<t50 
.000060 

.000050 
0. 

* 

_ 

General  summary. 

Tensile  strength  per  square  inch  of  original  section ponnda..  105,640 

ElHHtic  limit  prr  Square  inch  of  original  section .'...do...    50,000 

Elongation  per  inch  after  raptare inch..      .1550 

Elongatioji  per  inch  under  strain  at  elastic  limit  ...^. do...  .002075 

Keduction  in  diameter  at  point  of  rupturo .* do. . .        .  114 

Keduction  in  area  after  rapture,  per  cent  of  original  section , 36.4 

Position  of  rupture 1"  from  the  neck 

Character  of  hrokeu  surface granular,  silky  center 

Elongation  of  inch  pactions ".23*,  ".17,  "02,  "JO 
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Hoop  Ai— Mortar  No.  26. 
No.  4343. 


Marks,  "^^^ 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  4". 


V 


• 

* 

Applied  loadt. 

> 

P«nn.nAn*     SuCCMSive 

Remarks. 

i 

permch. 

elongation 
per Inch. 

JrerlDlinoni 

set. 

permanent 
set. 

Ftmnds. 

250 

1,280 

2,500 

5,000 

7.500 

10,000 

11,250 

12.500 

1?750 

13,000 

13,250 

13.500 

13.750 

14,000 

14.250 

14,500 

14,750 

15.000 

15,250 

15.500 

15,750 

96,500 

Pcundt. 
1,000 
5,000 
10.000 
20.000 
30,000 
40,000 
45.000 
50,000 
51,000 
52,000 
53.000 
54.000 
55,000 
56,000 
57,000 
58,000 
60,000 
60.000 
61,000 
62,000 
63,000 
106,360 

InA. 

0. 
.000160 
.000400 
.000750 
.001060 
.001376 
.001560 
.001700 
.001725 
.001775 
.OOlgOO 
.001850 
.001900 
.001976 
.002026 
.002100 
.002250 
.002400 
.002750 
.003200 
.004125 

Inch. 
0. 

.000150 
.000250 
.000350 
.000300 
.000325 
.000175 
.000150 
.000025 
.000050 
.000025 
.000060 
.000050 
.000075 
.000060 
.000075 
.000150 
.000150 
.000350 
.000450 
.000025 

Inch, 
0. 
0. 

Inch, 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 



.000025 
.000025 

.00U025 
0. 



1 

, 

1 

1 

I 

1 

1 

1 

::::::::::::i::::::::::!: 

1 

General  eummary, 

TMtsQe  strength  per  sqnare  inch  of  oriffinal  section pounds..  106,360 

Elastie  limit  per  sonars  inch  of  original  section do...    58,000 

JSlongation  per  inco  after  rupture inch . .      .1525 

jaongatioB  per  inch  under  strain  at  elastic  limit do...  .002100 

Scdactkm  In  diameter  at  point  of  rupture do . . .       .104 

JLeAaetUm  in  area  after  rupture,  per  cent  of  original  section 83. 5 

Foritien  of  rupture 2".l  from  the  neck 

Character  of  broken  surface granular,  silky  center 

Honcatioii  of  inch  sections ".10,  ".14,  ".26*.  ".11 
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Hoop  A4— Mortar  Ko.  27. 


No.  4346. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4". 


» 

• 

Applied  loads. 

Eloncation 
per  inch. 

Snccesaivo  \  „ ^^4. 

Successive 

permanent 

set. 

• 
Remarks. 

Total. 

Per  square 
inon. 

-elongation 
per  inch. 

•  set. 

• 

Pounds. 

250 

1.250 

2,500 

5,000 

7,500 

10,000 

11,250 

12,  500 

12, 750 

13.000 

13, 250 

13,500 

13,750 

14,000 

14.250 

14,500 

14,750 

15,000 

15, 250 

15,500 

15,760 

16,000 

26.550 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000  / 
45,000 
50,000 
51,000 
52,000 
63,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
106,200 

Inch. 
0. 

.000150 
.000400 
.000700 
.001050 
.001350 
.001525 
.001700 
.001750 
.  001775 
.  001800 
.001825 
. 001875 
.001900 
.001950 
.002000 
.002050 
. 002225 

.  oo2:n5 

. 002700 
.003200 
.003050 

Inch. 
0. 
.000150 
.000250 
•  OOtfJOO 
.000350 
.000300 
.000175 
.000175 
.000050 
.000025 
.000025 
.000025 
.000050 
.000025 
.000050 
. 000050 
.000050 
. 000175 
. 000150 
.  000325 
.  000500 
.000750 

Inch. 
0. 

0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 



1 

.000050 
.000050 

.000050 
0, 

- 

............ 

1 

• 

.   . . . . . 

i : 

. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds..  106,200 

Elastic  limit  per  square  inch  of  original  Kc<-tion do...     59.000 

Elongation  per  inch  after  rupture ...inch..      .  1675 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002050 

Induction  in  diameter  at  point  of  rupture do. . .        .  104 

Keduction  in  area  after  rupture,  per  cent  of  original  section .  33. 5 

Posi  t ion  of  ru p ture 1" . 8  finom  the  neck 

Character  of  broken  snrfiice granular,  silky  center 

Elongation  of  inch  sections 'Ml,  ".2©*,  ".15,  ".12 
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Hoop  A4— Mortar  No.  28. 
No.  4344. 


Marks, '2  ^'^^ 
Diameter,  '^564. 
Sectional  area,  .25  square  inch. 
Granted  length,  4t". 


Applied  lo«dfl.' 

ElODtffttiOD 

per  rach. 

Snccessive 

elongation 

perinch. 

Penniment 
set. 

Sacoeesive 

permanent 

set. 

Kemarks. 

j     Total.       ^-?a"^ 

250 
1    2ffO 

1,000 
5,000 
10,000 
20,000 
30.000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
61,000 
62,000 
63,000 
64.000 
65,000 
106,300 

Jneh, 
0. 

.000125 
.000375 
.000025 
.000000 
.001225 
.001375 
.001550 
.001600 
.001625 
.001675 

.oonoo 

.001750 
.001775 
.OOlgOO 
.001)175 
.001060 
.002000 
.002100 
.002350 
.002750 
.003500 
.004275 

Ineh. 
0. 
.000125 
.000250 
.000250 
.000275 
.00QP25 
.000150 
.000175 
.000060 
.000025 

Ineh. 
0. 

0. 

Ineh. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

2,500 

5.000 

7  500 

10,000 
11  SSO 

0. 
0. 

12,500 
12,750 
13,000 
13,250 
13  SOO 

• 

.■000050 

.    .' 

.000025 
.000060 

1 

13,T50 
14   000 

'.iv^y///.Jy^v^'.v.'.'^ 

.000025 

* 

14,250 
14   SOO 

.000025 
.000075 
.000075 
.000050 
.000100 
.000250 
.000400 
.000750 
.000775 

1 

i 

14,750 
15.  000 
15,250 
15,500 
IS  750 

1 

1 

1 

•       1 

10,000 
10,250 
2ft.  500 

1 

1 

1 

General  summary. 


Tensile  strength  per  sqnare  inch  of  original  section pounds 

KliMfttac  limit  per  sqnare  inch  of  orij^inaT  section do. 

EloBsmtion  per  inch  after  roptnre inch 

KBonsntlon  per  inch  under  strain  at  elastic  limit do. 

Sealucticm  in  diameter  at  point  of  rapture do. 

Kednctlon  in  area  after  rupture,  per  cent  of  original  section 41. 9 

Poeition  ofroptore : 1".  28  fhim  the  neck 

ChMT^cter  of  orokeo  surface silky,  interspersed  with  in^anular  metal  at  the  circumference 

£lon£stk»n  at  inch  aecOona ".21,  ".25*, 'Ml,  ".10 


106,360 

60,000 

.1750 

.002000 

.134 
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Hoop  A4— Mortar  No.  29. 


KTo.  4352. 

Marks,  "¥.§-^ 
Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  4f/. 


Applied  loadg. 

Elonntion 
permch. 

Suceesaiye 

elonffatJon 

permch. 

Permanent 
set. 

SncoesBive 

permanent 

■et. 

Remarka. 

Total. 

Per  square 
inoD. 

Pounds. 
250 
1,250 
2,500 
5,000 
7,500 
10,000 
11,250 
12,500 
12,750 
13,000 
13, 250 
13,500 
13,750 
14,000 
14,250 
14,500 
14,760 
15,000 
15,250 
15.500 
15,750 
16,000 
16,250 
16,500 
16,750 
28,230 

Pounds, 
'     1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
112,920 

Jneh, 
0. 

.000060 
.000200 
.000425 
.000725 
.001100 
.001250 
.001550 
.001600 
.001675 
.001725 
.001750 
.001775 
.001800 
.001825 
.001906 
.001050 
.002000 
.002025 
.002075 
.002175 
.002300 
.002450 
.002800 
.003075 

Inch, 
0. 

.000050 
.000150 
.0(N>225 
.000300 
.000375 
.000150 
.000300 
.000050 
.000075 
.000050 
.000025 
.000025 
.000025 
.000025 
.000075 
.000050 
.000050 
.000025 
.000050 
.000100 
.000125 
.000150 
.000350 
.000275 

Inch, 

S-     ' 

0.    # 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Tensile  strength. 

0. 
0. 

.. 

•«•         *     ••••• 

General  eumfnary. 

Tensile  strength  per  square  inch  of  original  section ."^ poands..  112,i 

Elfwtic  limit  per  so nare  inch  of  orig inal  nection do . . .     62. 000 

EloDgation  per  inen  after  rupture inch . .      .  1650 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  002075 

Reduction  in  diameter  at  point  of  rupture do . . .        .  104 

Beduotion  in  area  after  rupture,  per  cent  of  original  section 32.5 

Position  of  rupture 2"  fi:om  the  neck 

Character  of  broken  surface  ^ granular,  silky  center 

fiktngatlon  of  inch  sections ".09,  ".16,  ".29*,  ".12 
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Hoop  A4— Mortar  Fo.  30. 

No.  4349. 

Marks,  "^,^^ 
Diameter,  ''.564. 
Sectional  area,  .25  gqaare  inch. 
Gauged  length,  4''. 


« 

» 

Applied  loads. « 

Eloneation 
per  Inch.- 

SaooeaaiTe 

elonnitioii 

perlnch. 

PenoAiieiit 
set. 

Sacoessive 

permanent 

set. 

Remarka. 

ToUl. 

Per  Mnare 
incn. 

Found*. 
250 
1,250 
2.500 
5.000 
7.500 
10,000 
11.250 
12,500 
12,750 
13,000 
13.250 
13,500 
13,750 
14,000 
14.250 
14,500 
14,750 
15.000 
15,250 
15.500 
15.750 
16.000 
16.250 
16.500 
16,750 
17,000 
J7.110 

FowndM. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56.000 
57,000 
58.000 
50,000 
60,000 
61,000 
62.000 
63.000 
64,000 
65,000 
66,000 
67.000 
68.000 
108,440 

Inch. 
0. 

.000150 
.000325 
.000700 
.001050 
.001425 
.001575 
.001775 
.001800 
.001825 
.001875 
.001025 
.001950 
.002000 
.002025 
.002075 
.002125 
.  002175 
.008225 
.002275 
.002300 
.002425 
.002525 
.002675 
.002835 
.003250 

Inch. 
0. 

.000150 
.000175 
.000375 
.000350 
.000375 
.000150 
.000200 
.000025 
.000025 
.000050 
.000050 
.000025 
.000050 
.000025 
.000050 
.000050 
.000050 
.000050 
.000050 
.000025 
.000125 
.000100 
.000150 
.000150 
.000425 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Klaatic  Umii. 

a 

Tenaile  strength. 

'M 

0. 
.000025 

.000025 

••"*•"•*•••• 

1     

! 

• 

General  Bummanf, 

Tenaile  strength  per  square  inch  of  original  section poands..  108,440 

Elastic  Hmtt  per  sonare  inch  of  original  seotion do...    63,000 

El<nigati<ni  per  inch  after  rupture inch..      .1325 

Klangatianper  inch  under  strain  at  elastic  limit do. ..  .  002300 

Kedoction  in  diameter  at  point  of  rupture do...       .064 

Redaction  in  area  after  rupture,  per  cent  of  original  section 27. 6 

Position  of  rupture ^ ".00  from  the  neck 

CharactM'of  brokeffBurface gruinltfi  small  dull  eccontrlc  spot 

BoDgaiionoftDcbsecUoiifl ".19,* 'M5,  ".10,  ".09 
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Speoipio  Gravity  and  Hardness  of  Steel  Hoqps, 


[No  tenaion  tests  of  these  specimens.] 

Number 

of 
mortar. 

Marks. 

Specific' 
gravity. 

Hardness. 

Remarks. 

16 
16 
18 
19 
20 
21 
22 
28 
20 
29 
30 
41 
42 
44 
45 

12  M  Ris  A«    R4  M 
12MR,cA4    R4H 
12  m.  Rjg  R}     R§  At 
12  A  Rit  Ri     R<  M 
12MRmRi     RsM 
12MR,iBi     R«M 
12  M  Ra  A4     R4  H 
12  M  Rm  B4    R|  H 
12MR.A4     T4O 
12MR9A4     T4O 
12  M  R«0  Rk     Rt  2C 
12  M  R4,  B4    R,  M 
12  M  R4,  Bi     R,  H 
12  M  R44  B4     B,  M 
12  M  R45  B4     Ri  So. 

7.8460 
7.8429 
7.8450 
7.8509 
7.^76 
7.8432 
7.8490 
7.8341 
7.8380 
7.8452 
7.8378 
7.8408 
7.8385 

7.83ra 

7.8364 

^.26 
20.81 
20.50 
26.04 
24.69 
20.47 
25.73 
23.17 
25.73 
24.26 
21.52 
21.77 
20.14 
23.84 
23.70 

Prolongation  of  tensile  spocimen. 
From  msile  specimen. 

"V 


Of  the  two  specimens  taken  from  hoop  A4  for  12-inch  mortar  No.  29, 
that  from  the  fractured  tensile  specimen  was  turned  down  from  the 
1-inch  threaded  end  after  the  tensile  test  was  completed.  Its  dimen- 
sions were  ".97  long  by  ".78  diameter. 

The  other  specimen  was  1"  long  by  1"  diameter. 

The  comparative  hardness  was  anected  by  the  bulging  of  the  sides 
of  the  smaller  specimen  when  the  cut  for  hardness  was  made;  the 
specimen  bulging  about  ".002  =p  in  diameter  due  the  flow  of  the  metal 
from  the  vicinity  of  the  cut.  The  larger  specimen  changed  less  than 
"•001  in  diameter. 
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12  nrCH  B.  L.  BIFLED  X0BTAB8, 

TABUZATION  OF  COMPRESSION  SPECIMENS  FROM  CAST  IRON  BODIES. 


1 

JJTo. 

of 

test. 

Xumber  of 

Position 
in  body. 

• 
Location 

of 
specimen. 

Total 
length. 

Sec- 
tional 
area. 

Ultimate 
strength 

per 

square 

inch. 

Manner  of 
failure. 

Bemarks. 

Mor- 
tar. 

1 

Speoi- 
men. 

930 
931 
932 

U 
15 
16 

2 
10 

2 

2 
10 

2 

2 

10 

2 

10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 
10.5 

8q.in. 

.985 

.983 

1.01 

.90 

.99 

-    1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

1.00 

Pounds. 

59,210 
59,140 
60.300 
67, 780 
59,350 
66,180 
57.080 
58,610 
62.350 
55,060 
63,480 
55,200 

Triple  flexure  . 

....no 

do 

1  f last   Iron 

>    trial  cyl- 
)   indor. 

■•••••••^' 

944 

Breech.. 
...do.... 

Muzzle  . 

Breech.. 
...do.... 

Muzzle . 

Breech.. 
...do 

Muzzle . 

Inside  . . 

Badial.. 

Inside . . 
..do 

Radial.. 

Inside . . 
. . do  . . . , . 

Radial.. 

Inside.. 

do 

945              1 

. , .  .do 

946 
949 
950 
951 
952 
953 
954 

1 

2 

o 

i 

3 
3 

....do 

do 

do 

do 

do 

do 

.  ...do 

— r 

TABULATION  OF  TENSION  SPECIMENS  FROM  STEEL  BOOPS, 

[Stems  4  inchea  long,  .564  inch  diameter.] 


of 

test. 


Position  in 
gun. 


4348 

42T7 

4272 

4373  I 

4270 

4275 

4271 

4276 

4274 

4318 

4^43 

4345 

4344 

4392 

4349 


Hoop  A4 

Hoop  A4 

HoopB, 

Hoop  A  4 

HoopBi 

Hoop  A4 

Hoop  B| 

Hoop  A4 

Hoop  A4 

Hoop 

Hoop 

Hoop 

Hoop 

Hoop 

Hoop 


A4 

t 

A4 
A4 


Location 
of  speci- 
mens. 


Outside. 
Outside 
Outside. 
Outside. 
Outside. 
Outside. 
Outside. 
Outside. 
Outside. 
Outaide. 
Outside. 
Outside. 
Outside. 
Outside . 
Outside 


Elastic 

limit 

per 

square 
inch. 


Poundt. 
55,000 
62,000 
64,000 
61,000 
62,000 
59,000 
58.000 
64,000 
55,000 
69,000 
58.000 
59,000 
60,000 
62,000 

i  63.000 


Tensile 
strength 

per 

square 

inch. 


Pounds. 
99,160 
107.040 
109,640 
111,  560 
100,080 
101,880 
101,440 
109,760 
102,280 
105, 640 
106,360 
106,200 
106,:i60 
112,920 
108, 440 


Elon- 
gation. 


P.et. 
17.3 
16.0 
14.8 
13.3 
13.4 
16,5 
18.3 
15.3 
19.0 
15.5 
15.3 
16.8 
17.5 
16.5 
13.3 


Con- 
trac- 
tion of 
area. 


P.et. 
39.2 
30.6 
33.5 
33.5 
41.9 
39.2 
47.2 
39.2 
44.6 
36.4 
33.5 
33.5 
41.9 
33.5 
27.6 


Appearance  of 
fracture. 


Gr.,  dull  spot 

— do 

. .. .do 

Or.. silky  center. 

Silky 

Fine  gr.,  silky  spot 

Silky 

Silky  and  gr 

Silky  and  finegr. 
Gr..  silky  center  . 

....do 

. . ..do 

Silky  anu  gr 

Gr.,  silky  center . 
Gr..flull  8iM>t  — 


Remarks. 


Mortar 
Mortar 
Mortar 
Mortiir 
Mortjir 
Mortar 
Murtar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 
Mortar 


No.   4. 

No.  18. 
No.  10. 

No. 'j:i. 
Ni».  L"). 
No.  21. 
No.  21. 
No.  2-J. 
No  2X 
X().  'Zr*. 
No.  jri. 
No.  L'7. 
No.  2S. 
No.  29. 
No.  30. 
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SPECIMENS  PROM  TUBE,  JACKET,  AND  HOOP  A,, 
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'  TUBB. 

No.  4280. 

Marks,  ^^I^.S"^ 
Diameter,  ".564.  ^ 

Sectional  area,  .25  square  incli. 
Gaa^ed  length,  3". 


1        AppUed  loadB.       ! 

Eloneation 
per  uich. 

Succoasive 

elongatioD 

per  inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Bemarks.       ^ 

1     Total. 

Per  square 
incli. 

250 
1    ^t50 

1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44.000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
58.000 
60,000 
62.000 
64.000 
60,000 
91,560 

Inch. 
0. 

.000133 
.000300 
.000633 
.001000 
.001167 
.001333 
.001367 
.001367 
.001400 
.001433 
.001500 
.001567 
.001600 
.001633 
.001667 
.001700 
.001733 
.001767 
.001800 
.010667 
.011333 
.012267 
.013567 
"    .015667 
.017500 
.019333 
.021667 

Inch.    . 
0. 

.000133 
.000167 
.000333 
.000367 
.000167 
.000166 
.000034 
0. 
.000033 
.000033 
.000067 
.000067 
.000033 
.000033 
.000034 
.000033 
.000033 
.000034 
.000033 
.008867 
.000066 
.000934 
.001300 
.002100 
.  0018:^3 
.001833 
.002334 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit 
Tensile  strength. 

^   500 

&  OtMl 

7    500 

8,750 

io,ooo 

lO,  2SO 

10,  5UO 
10,750 
ll.OOO 
11,250 

11,  600 

11,T50 

12,000 

12.250 

12,500 

12,750 

13,000 

13,250 

13,54)0 

13.750 

14,UOO 

14,500 

15,000 

15.500 

16,000 

16.&00 

22,880 

•  0. 
0. 

1 

' 

General  summary, 

*£^nj^e  utrvsngth  per  sqnare  inch  of  original  section ponnds..    91,560 

Xlastic  limit  per  sauare  inch  of  origlnaf  section do...    53,000 

•gi^mfra-tion  per  inch  after  mptare inch . .      .  2033 

jaonjntioii  per  inch  under  strain  at  elastic  limit -do. . .  .  001800 

KedmaOan  in  diameter  at  point  of  rupture do. . .       .144 

BedxLctioo  in  area  after  rupture,  per  oen turn  of  original  section 44.6 

]V>«ition  of  raptare ^. 1".65  from  the  neck 

Character  of  broken  surface silky 

ofinehsectiona .".11,  ".85,*  ".15 
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No.  899. 

Marks,  ^2| MB, T 

Length,  5". 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  3". 


Applied  loads. 

Compres- 
sion per 
incD. 

Successive 
compres- 
sion per 
inco. 

Permanent 
set., 

Sncoessive 

permanent 

set. 

Kemarks. 

'Dotal. 

Per  souare 
incn. 

Pof^d*, 

4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32.000 
36,000 
36,800 
37,600 
38,400 
89,200 

40,000 
40,800 
41,600 
42,400 
43,200 
44,000 
78,640 

Powidt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 

50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
98,300 

Jnth. 
0. 

.000133 
.000333 
.000500 
.000667 
.000867 
.001000 
.001107 
.001333 
.001500 
.001567 
.001600 
.001600 
.001600 

.001567 
.004900 
.008067 
.000267 
.009667 
.010567 

Inch. 

0. 

.000133 
.000200 
.000167 
.000167 
.000200 
.000133 
.000167 
.000166 
.000167 
.000067 
.000033 

0. 

0. 

—.000033 
-f .  003.333 
.003167 
.001200 
.000400 
.000900 

Ineh. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit.  MtcronM- 
ter  on  convex  side  of 
specimen. 

Ultimate  strength. 

0. 

• 

0. 

• 

V 

Failed  by  triple  flexure. 


r»j*i  "^ 


12-INCH   B.    L.    fiTEETi   MORTAE. 

No.  4279. 
Marks,  i2SMR^T 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  3". 
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Applied  loads. 

• 

Elonisatlon 
per  inch. 

SnccMsive 

eloneatioD 

per^Msh. 

Permanent 
set. 

! 

Remarks. 

Total. 

Peraqiuire 
inch. 

penuanent 
Bet. 

250 

1.^0 

2,500 

.5.000 

7.500 

8,750 

10,000 

10,250 

10.500 

10.750 

11,000 

11,250 

11,500 

Founds. 
1,000 
5,000 
10,000 
20.000 
30.000 
3.5,000 

40,oori 

41,000 
42.000 
43.000 
44.000 
45.000 
46,000 
47.000 
48.000 
49,000 
50,000 
.51, 000 
52,000 
53.000 
54,000 
55,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
92,840 

Inch. 

0. 

.000067 
.000267 
.000567 
.000033 
.001100 
.  001267 
.001300 
.00133:) 
.001367 
.001400 
.  OOUXi 
.001467 
.001500 
.  001.533 
.001.567 
.001600 
.001633 
.001700 
.001733 
.00:U33 
.010600 
.011567 
.013233 
.015033 
.016500 
.018333 
.020667 

Inch. 
0. 

.000067 
.000300 
.000300 

Inch. 

0. 
0. 

Inch. 

0. 

IiiitUaioad. 
Elastic  limit. 

.000360 
.000167 

0. 

.000  J  67         0. 

.000033 
.000033 
.000034 
.000033 
.000033 



1 

1 

i 

.000034 

.000033 
.000034 
.000033 

1 

11.750 

t 

12.000 
12,250 
12.500 
12,750 
13,000 
ia.2S0 
13.500 
13.750 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 

i 

1 

1 

.000033 

.000067 
.000033 
.001300 
.007.567 
.000067 
.001666 
.0018(K) 
.001467 
.001836 
.002334 

•   •   •   a   ^    ■  «  •  •    •   •  1 

I 

23.210 

..........     i 

•  Tensile  strength. 

1 

! 

General  summary. 

Tensile  strenji^ii^r  square  inch  of  original  section ponnds..    92,840 

£lasti<' limit  per  Muare  inch  of  original  section do...    53.000 

.BoDgation  per  inch  aft«r  mptare inch . .      .1867 

£lcnigation  per  inch  onder  strain  at  elastic  limit do...  .001733 

Redaction  in  diameter  at  point  of  rupture do. . .        .134 

Badoctioiiio  area  after  rupture,  per  centof  original  section 41.0 

Foaitton  of  rupture 1".05  flrom  the  neclc 

Character  of  Dioken  Burfkoe silky 

Kkmffaiionofinoh  aections *4..4....4...".27% 'M7".12 
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12-INCH   B.   L.    STEEL    MORTAR. 


Jacket. 

ITo.  4291. 
Marks,  ^2^^  R^*^- 
Diameter,  "*664. 
Sectional  area,  .25  square  incli. 
Gauged  length,  3". 


Applied  loads. 

EloDgation 
p«r  inch. 

Successive 

elongation 

per  Inch. 

Permanent 
set. 

Successive 

permanent 

set. 

Kcmarks. 

Total. 

Per  square 
•  inch. 

Pound*. 

250 

1,250 

2,500 

5, 000 

7,500 

8.750 

10,000 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,  750 
13, 000 

13.  250 
13,500 
13. 750 
14,000 
14,2.50 
14,500 
14, 750. 
23,510 

Pmin'd*. 
1,000 
,  5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
hQ,  000 
51.000 
52, 000 
53,000 
54,  000 
55,000 
56,000 
57,000 
58.000 
59,000 
94,040 

Inch. 
0. 

.000067 
.000267 
.000600 
.000933 
.001100 
.001267 
.001333 
.  001367 
.001367 
.  001400 
.001433 
.001467 
.001500 
.  001507 
.001600 
.001633 
.001667 
.001667 
.001700 
. 009500 
.010267 
.010667 
.011733 
.01293.3 

Inch. 
0. 
.000067 

^    .000200 
.000333 
.000333 
.000167 
.000167 
.000066 
.000034 
0. 
.000033 
.000033 
.000034 
.000033 
.000067 
.000033 
.000033 
.000034 

"0. 

.000033 
.007800 
.  000767 
.000400 
.001066 
.001200 

Inch. 
0. 
0. 

Inch. 
0. 

luitialloaJ. 

> 

Elastic  limit. 
Tensile  strength. 

0. 

>4«««a    •«•»•• 

0. 

^■. 

""■" 



- 

General  summary. 

Tensile  strength  per  square  inch  of  original  section , pounds. .     IM,  040 

Elastic  limit  per  sanare  inch  of  original  section do. . .    54, 000 

Elongation  per  iuch  after  rupture inch . .       .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Reduction  in  diameter  at  poiut  of  rupture do. . .        .  154 

Kednction  in  area  after  rupture,  percent  of  original  section 47.2 

Position  of  rupture 1".23  from  the  neck 

C h  arac ter  of  b roken  surface Kllky 

Elongation  of  inch  sections ".23*.  ".27*,  ".10 


N 


la-IKGH  B.  L.  8ti»:l  mortab. 


21J 


No.  900. 


Marks,  «|¥.KtJ 

Lengthy  5". 
Diameter,  1".0092. 
Sectional  area,  .80  square  incli. 
Gkiu^ed  lengthy  3^'. 


.        Applied  loads. 

Compres- 
sion per 
incQ. 

Sncoesslre 
compres- 
sion per 
incn. 

Permanent 
sot. 

Siio/essive 

permanent 

set. 

Bemarks. 

1    Total. 

Per  square 
inch. 

t 

1            800 
1        4   OOU 

Poundt, 

1,000 
5.  OOO 
10,000 
15,000 
20,000 
25,000 

ao.ooo 

35,000 
40,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
93,075 

Inch, 
0. 

.000067 
.000200 
.000367 
.000533 
.000667 
.000833 
.000067 
.001133 
.001267 
.001300 
.001333 
.001400 
.012500 
.012833 
.013267 
.013833 
.  014700 
.015333 
.016200 

0. 

.000007 
.000133 
.000167 
.000166 
.000134 
.000166 
.000134 
.000166 
.000134 
.000033 
.0000^3 
.000067 
.  011100 
.000333 
.000434 
.000666 
.000)^7 
.000633 
.000667 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

1 

a.ooo  .. 

12.  OOO 

16,000 
9»   OOO 

0. 

24    OOO 

1 ''"' 

2a,  OOO 

I     32,000 
3«,000 
36.«O0 
»7,6UO 
3»,  4O0 
39.200 
40,  OOO 
40,800 
41,600 
42^400 
43    ?00 

t 

0. 



1 

; 

1 

Elastic  limit. 

1 

1 
Ultimate  strength. 

i ,,. 

1 

1 

1 

1 

44   OOO 

1 

T&    ISO 

Failed  by  triple  flexure. 
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12-INCH   B.   L.    STEEL    MORTAR. 


Jacket. 

ITo.  4291. 
Marks,  12  |MRjJ- 

Diameter,  "*664. 

Sectional  area,  .25  square  incli. 

Gauged  length,  3''. 


Applied  loads. 

Elooeation 
per  mcli. 

Succeasive 

elonsation 

per Inch. 

Permanent 
set. 

Snccesaive 

permanent 

set. 

Kemarka. 

Total. 

Per  square 
■  incii. 

Poimdi., 

2.50 

1,250 

2,500 

5, 000 

7,500 

8.750 

10,000 

10,500 

10,750 

11.000 

11,250 

11.500 

11,750 

12,000 

12, 250 

12,500 

12, 750 

13,000 

13,250 

13.500 

13,750 

14,000 

14,250 

14,500 

14,750. 

23, 510 

Pounds. 
1,000 
.  6.000 
10,000 
20,000 
30.000 
35,000 
40.000 
42.000 
43,000 
44,000 
45,000 
40.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59.000 
94,040 

0. 
.000067 
.000267 
.000600 
.000933 
.001100 
.001267 
. 001333 
.001367 
.001367 
.001400 
.00U33 
.001467 
.001500 
.001567 
.001600 
.001633 
.  001067 
.001667 
.  001700 
.009500 
.010267 
.010667 
.011733 
.012933 

Inch. 
0, 
.000067 

^    .000200 
.000333 
.000333 
.000167 
.000167 
.000060 
.000034 
0. 
.000033 
.000033 
.000034 
.  000033 
.000067 
.000033 
.000033 
.000034 

"0. 

.000033 
.007800 
.000767 
.000400 
.001066 
.001200 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 
Ten»ile  strengtli. 

,- 

0. 

••^•••^■••••a 

0. 

.....«•.«..• 

■"•*•••••••    • 

General  nummary. 

Tensile  stren^h  per  sqaare  incb  of  orisiual  section pounds . .     IM,  040 

Elastic  limit  per  souare  inch  of  original  section do...     54,000 

Elongation  per  inch  after  rupture inch . .      .  2000 

Elongation  per  inch  under  strain  at  elastic  limit do. . .  .  001700 

Kednction  in  diameter  at  point  of  rnpture ' do. . .        .  154 

Kedaction  in  area  after  rupture,  percent  of  original  section '. 47.2 

Position  of  rupture 1". 23  from  the  neck 

Character  of  broken  surface silkT 

Elongation  of  inch  sections '\23*,".27».".10 


V 
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I3-IN0H   B.   L.   8Tf>EL   MORTAB. 
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I** 


No.  900. 
Marks,  ^2SMBjj 

Lengthy  5". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gaug^ed  length,  3''. 


/ 


Applied  loads. 


Total. 

Per  Bquare 
inch. 

Potti^OM. 

'PowndM. 

ISOO 

1,000 

4.O0U 

5,000 

8,OOU    . 

10.000 

12,000 

15,000 

16,000 

20,000 

20.OOO 

25,000 

24,UOO 

30,000 

2R,  OOO 

35,000 

32,000 

40,000 

36,000 

45,000 

36.aoo 

46,000 

37,  €SUO 

47,000 

38.400 

48,000 

39.200 

40,000 

4fc»,  OOO 

50.000 

«>,aoo 

51,000 

41,000 

52,000 

42.4O0 

53,000 

43,2O0 

54,000 

44,000 

55,000 

75,  180 

03,076 

Compres- 
sion per 
incb. 


). 

.000067 
.000200 
.000367 
.000583 
.000667 
.000833 
.000067 
.001133 
.001267 
.001300 
.001383 
.001400 
.012500 
.012833 
.013267 
.013833 
.  014700 
.015333 
.016200 


-*-*- 


Successive 
compres- 
sion per 
inon. 


0. 

.000067 
.000133 
.000167 
.000166 
.000134 
.000166 
.000134 
.000166 
.000134 
.000033 
.OOOO*^ 
.000067 
.  OlllOO 
.000333 
.000434 
.000666 
.000867 
.000633 
.000867 


Permanent 
set. 


Inch. 


0. 


Snc^Bssive 

permanent 

set. 


Inch. 


0. 


Remarks. 


Initial  load. 


0. 


0. 


by  triple  flexure. 


Elastic  limit. 


Ultimate  strength. 
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12-INCH  B.   L.   STEEL  MORTAB. 
Fo.  4290. 


Marks,  '^SM^J 

Diameter,  ",d64. 

Sectional  area^  .25  sqnare  inch. 

Ganged  length,  3". 


Applied  loads. 


Total. 

Per  sauare 
incn. 

Poundt. 

Pound*. 

250 

1,000 

1,250 

5,000 

2,500 

10.000 

5,000 

20,000 

7,500 

30.000 

8.750 

35,000 

10,000 

40.000 

10,500 

42.000 

10,750 

43.000 

11,000 

44,000 

11,250 

45,000 

11,500 

46,000 

11,750 

47,000 

12. 000 

48,000 

12,250 

40,000 

12.500 

50,000 

12,750 

51,000 

13.000 

52,000 

13,250 

53,000 

24, 430 

97.720 

EloDcatioD 
per  inch. 


Inch, 

.000100 
.000300 
.000067 
.001000 
.001200 
.00132^3 
.001467 
.001500 
.001567 
.001600 
.J0O1O33 
.001«67 
.001700 
.001867 
.002600 
.004167 
.005333 
.006167 


Siioceaaive 

elonfaUon 

per  Inch. 


Inch. 
0. 

.000100 
.000200 
.000367 
.000333 
.000200 
.000133 
.000134 
.000033 
.000067 
.000033 
.000033 
.000034 
.000033 
.000167 
.000733 
.001567 
.001166 
.000834 


PermaneDt 
set. 


0. 
0. 


Inch. 


Succonslve 

permanent 

set. 


Jneh. 


0. 


0. 
6." 


Keuiarks. 


Initial  load. 


Elastic  limit. 


Tensile  strength. 


Genei^al  summary^ 


Tensile  strength  per  square  inch  of  original  section ponnds . . 

ElaHtic  limit  per  Haiiare  inch  of  origiuai  section do... 

Elongation  per  incn  after  rapture incli. . 

Elongation  j)er  inch  under  strain  at  elastic  limit do... 

Keductiou  m  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture ".80  from  the  neck 

Character  of  orolcen  surface granular  70  per  cent,  sillcy  30  per  cent 

Elongation  of  inch  seotions .tft^ ^ ",ii*,  ".13  ".U  ' 


97.720 

48.000 

.1600 

.001700 

.004 

30.6 


12-INCH    B.   L.    STEEL  MORTAR. 

12.I1ICH  B.  L.  STEEL  MOBTAB  Ho.  1. 
Specific  Gravity  and  Hardness  of  Specimens. 

[No  tension  tests  of  these  speoimens.] 
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Part  of 
mortar. 

Marks.              m 

* 

Specfic 
gravity. 

Hardness. 

Tube 

Jacket.... 
Hoop  As.. 

12  S  M  S,  T     B  R«  I 
12  S  M  K,  J     B  Re  M 
12SMK,  A,    BR4M 

7. 8584 
7.8545 
7.8504 

17.53 
16. 5« 
20.14 

TABULATION   OF    TENSION  SPECIMENS    FROM    Ig-INCH   B.    L,   STEEL 

MOBTAB  No,  1. 


1 

No.  of 

tesf. 

Position  Location  of 
iA  gun.  ,  specimens. 

1 

Elastic 

limit  per 

square 

inch. 

Tensile 

strength 

per  square 

inch. 

Elon- 
gation. 

Contrac- 
tion of 
area. 

Appearance  of 
fracture. 

4280 
4279 
4291 
4290 

Tube  ... 
do  . . . 

Jacket.. 
do  ... 

Mitldle... 

. . . .do  . . ... 

Outside... 

Middle... 

Pounds. 
5»,000 
53.000 
54,000 
48,000 

Pounds. 
91,560 
92,840 
94,040 
97,720 

Psrct. 
20.3 
18.7 
20.0 
16.0 

Per  cent. 
44.6 
41.9 
47.2 
30.6 

Silky. 

Do. 

Do. 
G  raiiul  ar.  70  per  cent ; 
Silky,  30  per  cent. 

TABULATION  OF  COMPRESSION  SPECIMENS  FROM  12-INCH B,  X.  STEEL 

MORTAR  No.  1, 


Ko.of'  Position  of 
teat.  '         gun. 

Location  of 
specimens. 

Elastic 

limit  per 

square 

inch. 

Ultimate 

strength 

per  (Ml  liare 

ineli. 

Manner  of  failure. 

809 
900 

Tube 

Jacket 

Middle 

. . ..do ......... 

Pounds. 
49,000 
48,000 

Pounds. 
98,900 
93,975 

1 

Triple  flexure. 
Do. 

V 


/ 


p>- 


SQUARE  AND  ROUND  STEEL  WIRE. 


321 


\ 


/ 


STEEL  WISE. 
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,19  SQVABB  TIVHBD  STEEL  WIRE  ESOM  E.  H.  WOUT  it  CO., 

LmTEI). 

DESCRIPTIOy  OF  WISE. 


GoiL 

HarVs  on  coll. 

• 

DimensionB  of  wire. 

Weiffhtof 
coil. 

Curvfttare  of 
wire. 

( 
Inside  end.       Oatside  end. 

1 

In  toll. 

When 

re- 
leased. 

i  I::::: 

^  *  ~  ■  *  *  J 

ANo.l ^ 

A  No. 2 i^. 

Stock  71,  streiiKth  3220  . . 
Stock  71.  9ti«iigth  3755 . . 

1 
Inch.                 Ineh, 

.  1491  X  .  1460       .  1603  X  .  1494 
.  I'M  X  .  1489       .  1488  X  .  I486 
.  14«5  X  .  1403     ,  .  1484  X  .  1486 
.  1486  X  .  1488    •  .  1485  X  .  1487 

Lbs.    Oz. 
44          0 

51          8 

55  0 

56  0 

.  Inches. 
21 
21 
21 
21 

Incheji. 
29 
35 
44 
33 

The  tinning  was  generally  uiuforiiily  distributed  over  the  surface  of 
the  wire,  small  naked  places  being  of  rare  occurence. 

In  occasional  places  the  tinning  was  ".002 i  in  thickness,  measuring 
the  wire  before  and  after  the  exct?ss  of  tin  had  been  scraped  off. 

The  corners  of  the  third  coil  were  rounded  each  ('.02 ±. 

A  sample  of  each  coil  was  wrapped  around  an  arbor  equal  in  diameter 
to  the  diagonal  of  the  WirCi  without  iracture. 


'1 


224  steel  wire. 

Specimens  from  First  Ooil., 

No.  4660. 

Sectional  area,  'M488  x  'M492  =  .0322  square  inch, 
s    Gauged  length,  10'^ 


Applied  loacU. 

noneatlon 
permoh. 

SaooeMive 
elongatioii 
permoh. 

Renufflu. 

Total. 

Per  aquare 
inon. 

Poundt, 

Poundt. 

Ineh. 

Inch. 

% 

111 

5,000 

0. 

0. 

Initialload. 

444 

20,000 

.00053 

.00053 

888 

40,000 

.00181 

.00078 

- 

1,332 

60,000 

.00205 

.00074 

1,776 

80,000 

.00293 

.00088 

2,220 

100,000 

.00383 

.00090 

/ 

2,331 

105,000 

.00403 

.00020 

^ 

2,4i2 

110,000 

.00426 

.00023 

2,553 

115,000 

.00453 

.00027 

2,664 

120,000 

.00483 

.00030 

2,776 

125,000 

.00510 

.00027 

*  "* 

2,886 

130,000 

.00540 

.00030 

2,997 

135,000 

.00573 

«  .00033 

3,108 

140,000 

•  .00605 

.00032 

3,219 

145,000 

.00646 

.00040 

Elastic  liiuit. 

3,330 

150,000 

.00093 

.00048 

3,441 

155,000 

.00751 

.00058 

~- 

3,552 

160,000 

.00821 

.00070 

3.663 

165,000 

.00921 

.00100 

3,774 

170,000 

.     .01062 

.00141 

3.885 

176,000 

.01320 

«00258 

3,996 

180,000 

.020 

.00680 

4,063 

183.030 

» 

Tensile  strength. 

• 

General  summarif. 

Tensile  strength  per  square  inch  of  original  section poands. .  183, 020 

Elastic  limit  per  soaare  inch  of  originu  section do. . .  145,1^000 

Elongation  per  inch  after  rapture inch . .      .  Oil 

Elongation  per  inch  under  strain  at  elastic  limit ' do.. .     .00645 

Bodnction  in  area  after  rupture,  per  cent  of  original  section 22. 5 

Position  of  rupture •. 5".5  outside  the  gauged  length 

Character  of  broken  surface fin*,  silky 


8TEEL   WIRK 
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No.  4661. 

Sectional  area,  M4d3x".U92=.022d  square  inch« 
Gau^^ed  length,  10"'. 


/      An>Ued  loads. 

Elonintioii 
per  inch. 

Snoownive 

elonfeation 

per  inch. 

Bemarki). 

/   Totel. 

Pear  aq  nare 

iF^mm^m. 

J'otmdf. 

Inch. 

Inch. 

V 

112 

5,000 

0. 

0. 

Initinl  iMd. 

20,000 

.00002 

.00002 

• 

8V2 

40,000 

.00168 

.00106 

» 

1.338 

60,000 

.00£I7 

.00060 

1.7S4 

80.000 

.00354 

.00117 

2,230 

100.  000 

.00442 

.00088 

2,«7« 

J2O.O0O 

.00580 

.«>144 

KlMtic  limit. 

12S,000 

.00032 

.00046 

9   miB 

130,000 

.00086 

.00054 

s,aii 

135.000 

.00741 

.00055 

3.123 

140,000 

.00817 

.00076 

S.3»4 

145,000 

.00918 

.00101 

S,34& 

150,000 

.01026 

.0010ft 

2.4ST 

155,000 

.0201 

.00175 

a.sfl0 

160.000 

.016 

.00390 

a,«ao 

165,000 

.020 

.004 

a,i^ 

166,790 

TenRiIc  Dtn^ngth. 

or 


-Qtneral  mmmartf. 

per  aqaAre  inch  of  oricinnl  section poands. .  168. 790 

Moare  inch  of  oripnal  sect  ion do. . .  120,  OOU 

incn  nfler  mpinre inch . .        .  024 

inch  under  strAin  at  elastic  limit do . . .    .  00686 

after  rupture,  per  eent  of  original  iM*ctioD 27. 8 

1".8  inside  gauged  length 

surface .., flue  bIOl^ 

ICX ^15 
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STEEL   WIRE. 


\ 


No.  4662. 


Sectional  area,  'M493x'M493=.0223  square  inch. 
Gauged  length,  10", 


Applied  loads. 

Elongation 
per  inch. 

.Sncc^asive 

elongutiou 

Ijerinch. 

Remarlu. 

Total. 

Per  square 
inch. 

Pounds. 

Poundi. 

Inch, 

Inch. 

na 

5,000 

0. 

0. 

Initial  load. 

446 

20,000. 

.00069 

.00069 

892 

40,000 

.00148 

.000179 

• 

1,338 

60,000 

.002.14 

.00086 

1,784 

80,000 

.  (N)328 

.00094 

s 

2,230 

100,  tHH) 

.  00140 

.00112 

2,342 

105, 000 

.00468 

.00028 

N 

2,453 

110,000 

.00502 

.00034 

2,565 

115,000 

.00538 

.00036 

2,676 

.120,000 

.00578 

.00040 

2,788 

125,000 

.00618 

.00040 

ElasiicUmit, 

2,899 

130.000 

.00662 

.00044 

3,011 

135,000 

.00719 

.00057 

3,122 

140,000 

.00783 

.00064 

3,234 

145,000 

.00858 

.00075 

3,345 

150,000 

.00961 

.00103 

3,457 

155,000 

.01098 

.00137 

3.568 

160,000 

.014 

.00302 

3,680 

165,000 

.017 

.003 

3,791           170,000 

.022 

.005 

i 

3  852    i       172. 74n 

Tensile  atrcnj^ta. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section pounds . .  172, 740 

Elastic  limit  per%qnaro  inch  of  original  section do. . .  125, 000 

Elongation  per  incli  after  mpture inch . .        .  024 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00618 

Reduction  in  area  after  rupture,  percent  of  original  section 30 

Position  of  rupture ".80  inside  the  gauged  leogtlt 

Character  of  broken  surface .fine ai&y 


STEEL^WIBE. 
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SiLMPLES  FBOM  SECOND  OOH.. 

Kq.  4663. 

Sectional  area,  ,"14S8  x  ."1488  =  .0221  square  inch. 
Gaa^ed  length,  10''. 


1       ^pplic 

Toua. 

>d  loads. 

Per  square 
incn. 

Elongation 
peruioh. 

Suoceasive 
perlnch. 

IU»marks. 

Ill 
442 
884 
1,326 
1,768 
2,210 
2.321 
2.431 
2,542 
2.652 
2.763 
2,873 
2,984 
3,094 
3,295 
3>315 
3.426 
3,536 
3.647 
3,757 
3,868 
3.978 
1       4,958 

6,000 

20,000 

40,000 

00,000 

80.000 

lOO.OOO 

105,000 

110,000 

115.000 

12U.O0O 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

155,000 

160,000 

165.000 

170,000 

175,000 

180,000 

183.620 

Inch. 

0. 

.00064 
.00150 
.00234 
.00323 
.00423 
.00454 
.00464 
.00510 
.00544 
.00577 
.00613 
.00654 
.00700 
.00757 
.00814 
.00880 
.00056 
.01070 
.012 
.014 
.016 

Inch. 

0. 

.00064 
.00005 
.00075 

.oooao 

.00100 
.00031 
.00030 
.00026 
.00034 
.00033 
.00036 
.00041 
.00046 
.00057 
.00057 
.00066 
.00076 
.00114 
..00130 
.002 
.002 

Initialload. 

• 

Elaado  limit. 
Tonsile  strength. 

General  auntmartf, 

Teiisil«  strenjsth  per  square  Inch  of  original  scM^tion poands..  183,620 

IdaBtie  limit  per  saaare  incliof  original  section do...  135.000 

XlonzaJtioB  per  inch  after  raptare inch . .        .008 

:Eloneatioii  per  inch  under  strain  at  elastic  limit do...    .00654 

Beduction  in  area  after  mptnre,  per  cent  of  original  section 23. 5 

IVMiitkm  of  Tnptnre 4".5  oQtside  t ue  gauged  length 

Character  of  broken  sarface fine  silky 
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STEEL   WIRE. 


No.  4664. 

Sectional  area,  ".1487  x'M488=.a221  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  inch. 

Snccessivn 

nlonfration 

per  inch. 

»                 .    .- 

* 

Bemarka. 

Total. 

Per  so  uare 
incn. 

Pounds. 

Pounds. 

Inch. 

Inch. 

Ill 

5,000 

0. 

0. 

Initial  load. 

442 

20.000 

.00064 

.00064 

884 

40,000 

.00141 

.00077 

1,326 

60,000 

.00221 

.00080 

1,768 

80,000 

.00320 

.00099 

* 

2,210 

100,000 

.00418 

.00008 

2,321 

105,000 

.00448 

.00030 

2,431 

110,000 

.00478 

.00030 

2,542 

115,000 

.00512 

.00034 

2.652 

120,000 

.00543 

.00031 

2,763 

125,000 

.00583 

.00040 

2,873 

130,000 

.00023 

.00040 

2,984 

135,000 

.00661 

.00038 

Elastic  limit. 

3,094 

140.000 

.00717 

.00056 

- 

3.205 

145,000 

.00772 

.00055 

3,315 

150.000 

.00628 

.00056 

. 

3,426 

155,000 

.00913 

.00085 

3.536 

160,000 

.01013 

.00100 

3,647 

165,000 

.01128 

.00115 

3,757 

170.000 

.01281 

.00153 

3,868 

175,000 

.01547 

.00266 

3.978 

180,000 

.020 

.00453 

4,048 

183, 170 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  orisinal  section pounds. .  1S3, 170 

Elastic  limit  per  sooare  inch  of  original  section do. . .  135, 000 

Elongation  per  inch  after  rapture inch. .  .  020 

Elongation  per  inch  under  strain  at  elastic  limit do: . .  .  00061 

Reduction  inarea  after  rupture,  per  cent  of  original  section 23.5 

Position  of  m pture 2"  .30  inside  the  gntiged  len jsth 

Character  of  hroken  aurfaoe 


I 
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STEEL   WIRE. 

No,  4C65. 

Sectional  area,  'M484  x  ".1486=.022  square  inch. 
Oaa^ed  length,  10^'. 
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/        Applied  loads. 

Ekmiptioii 
per  inch. 

SacceMive 

elonjjsatlon 

per  ioch. 

Kemarks. 

[    Total. 

Per  Monare 
iucn. 

FaundM. 

Pound$. 

Jneh. 

Inch. 

IIO 

5.U0O 

0. 

0. 

luiUalloMl. 

440 

20,000 

.00055 

.00055 

S9tM 

40.004) 

.00132 

.00077 

1,320 

OO.OOO 

.00212 

.OOOHO 

l.TSO 

80,000 

.002M 

.00082 

2.2SOO 

100,000 

.00382 

.00088 

2,310 

105.000 

.00402 

.00020 

2.420 

110,000 

.00430 

.00028 

2,530 

115,000 

.00457 

.00027 

\ 

2,1140 

120,000 

.00478 

.00021 

2.750 

125,000 

.00506 

.00027 

• 

2,980 

130,000 

.005:i2 

.0W)27 

2,^70 

135,000 

.00558 

.00020 

3,080 

140,000 

.00593 

.00035 

3,  lOO 

145,000 

.00036 

.  00033 

3,  aoo 

150.000 

.00002 

.ooo:)6 

ElflsUo  limit. 

3,410 

155,000 

.00706 

.00044 

3,S20 

160.000 

.00752 

.00046 

3.630 

166,000 

: 00815 

.00063 

3,740 

170.000 

.00896 

.00080 

3,850 

176,000 

.  01017 

.00122 

3.SMBO 

180,000 

.012 

.00183 

4.070 

185,000 

.015 

.003 

4,  ISO 

190,000 

.020 

.005 

4  217 

191,680 

Tensile  strength. 

\        ^»  ^  *  • 

General  eummary. 

Tensile  strength  per  aqnare  inch  of  orielnal  section pounds . .  101,  G80 

Klastic  UxdH  per  soaare  inch  of  original  section do...  150, 000 

Klovkgation  per  inch  after  mpture inch. .        .  012 

Elongation  per  inch  nnder  strain  at  elastic  limit do . . .    .  00662 

Sodnction  in  area  after  mptnre,  per  cent  of  ori^^nal  section 25. 5 

Position  of  rnptare 7".  6  ontside  the  gauged  lenuth 

of  broken  sorfaoe fine  silky 
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230  steel  wire. 

Specimens  from  Thieb  Coil. 

No.  4666. 

Sectional  area,  ".1483x".1486=.022  square  inch. 
Gauged  length,  10". 


Applied  loads. 

Elongation 
per  Inch. 

Snocessive 

elonsation 

perluch. 

Bemarks. 

1 

Tot«). 

Per  sqnare 
Incb. 

Pounds. 

PoundM. 

Inch. 

Inch. 

110 

5,000 

0. 

0. 

Initial  load. 

440 

20,000 

.00063 

.00063 

880 

40,060 

.00140 

.00077 

1,320 

60,000 

.00230 

.00090 

1,760 

80,000 

.00310 

.00080 

2,200 

100,000 

.00410 

.00100 

2,310 

10$,  000 

.00442 

.00032 

i 

2,420 

110,000 

.00469 

.00027 

* 

2,530 

115,000 

.00502 

.00033 

2,640 

120,000 

.00539 

.00037 

1 

2,750 

125,000 

.00575 

.00036 

Elaatic  limit. 

2,860 

130,000 

.00631 

.00056 

2,970 

135,000 

.00694 

.00063 

3,080 

140.000 

.00784 

.00090 

3,100 

145,000 

.00898 

.00114 

. 

3,300 

150,000 

.01120 

.00222 

3,386 

156, 910 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  inch  of  original  section « ponnda. .  153, 910 

Elaatic  limit  per  square  inch  of  original  section do. . .  125, 000 

Elongation  per  inch  after  ruptnre -^ inch . .        .  024 

Elongation  per  inch  under  strain  at  elastic  limit do...    .00575 

Keiluction  in  area  after  rupture,  percent  of  original  section 45.0 

Position  of  rupture ; 4."1  inside  the  ganged  aecUon 

Character  of  broken  aorfaoe flneailky 


I 


STEEL    WIRE. 
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No.  4667. 

Sectional  area,  'M488x ''.1483 =.022  square  inch. 
Gauged  length,  10". 


/       Applied,  loads. 

Slooffation 
per  mchr 

Saccesflive 

elongation 

per  inch. 

Remarks. 

/    Total. 

Per  square 
incn. 

rom^s. 

I^oundM. 

Inch. 

Inch. 

110 

5,000 

0. 

0. 

Initial  load. 

440 

20.000 

.000ri6 

.00056 

880 

40.000 

.00137 

.00081 

1,320 

60,000 

.00210 

.00082 

1,7«0 

80,000 

.00311 

.00092 

2,200 

100,000 

.00421 

.00110 

9 

2,310 

105.000 

.00451 

.00030 

2,420 

110. 000 

.00482 

.000^1 

• 

2.530 

115.000 

.00516 

.00034 

2,640 

120.000 

.00553 

.00037 

Elastic  limit 

2,750 

1   125.000 

.00600 

.00047 

2,8fiO 

130,000 

.00661 

.00061 

2,970 

135,000 

.00731 

.00070 

.  3,080 

140,000 

.00830 

.00099 

3,  190 

145,000 

.00901 

.00161 

a.aoo 

150.000 

.014 

.00400 

3  3S4L 

151,000 

• 

Tensile  strength. 

General  summary. 

Ttenane  streng^li  per  square  inch  of  original  section pounds..  151,000 

flaatle  Umit  per  square  inch  of  original  section , do...  120,000 

SloaKation  p^r  inch  after  rupture inch..        .008 

KhMtgattion  per  inch  under  strain  at  elastic  limit do. . .    .  00553 

Redaetion  in  ar«A  after  rapture,  per  cent  of  original  section 44.1 

Pc«itkA  of  rapture 4".9  outaide  the  gauged  sectiou 

Clkarsetar  of  broken  surface .....fine silky 


232 


BTEEL  WIRE. 


No.  4CG8. 

Sectional  area,  ".U87x".1484=.022  square  inch. 
Ganged  length,  W\ 


Applied  loads. 

Rloncation 
perlnch. 

Sacceftsive 

elonjeation 

perlnch. 

Remarks. 

Total. 

Per  aquare 
inch. 

Pounds, 
110 
440 
880^ 
1,320 
1,760 
2,200 
2,310 
2,420 
2,530 
2,640 
2,750 
2,860 
2,970 
3,080 
3,190 
3,300 
3,358 

Pounds. 

5,000 

20.000 

40,000 

60,000 

80,000 

100,000 

105,000 

110,000 

115.000 

120.000 

125,000 

130,000 

135,000 

140,000 

145,000 

150,000 

152,640 

Inch. 
0. 

.00058 
.00138 
.00223 
.00320 
.0(U30 
.00467 
.00490 
.00528 
.00570 
.00620 
.00080 
.00762 
.00860 
.01081 
.015 

Inch. 
0. 

.00058 
.00080 
.00085 
.00097 
.00110 
.00037 
.00023 
.00038 
.00042 
.00050 
.00060 
.00082 
.00096 
.00221 
.00419 

Initial  load. 
Elastic  limit. 

* 

Tensile  strength. 

General  summary. 

Tensile  strength  per  square  Inch  of  original  section '. pounds . .  1 52.  MO 

Elastic  limit  per  sou  are  inch  of  original  section do. . .  120, 000 

Elongation  per  incli  after  rupture « inch . .        .  023 

Elongation  per  inch  under  strain  at  elastic  limit do...     .00570 

Keduction  in  area  after  rapture,  per  cent  of  original  section 40. 0 

Position  of  mptnre *. 3" .4  inside  the  gauged  leneth 

Character  of  broken  surface finesiuy 


/ 


lis: 


BTEEI/  WIRE. 


Specimens  from  Fourth  Coil. 

No.  4669. 
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Sectional  area,  ".1485x".1487=.022  square  inch. 
Gauged  length,  W. 


Applied  loads. 

Elongation 
per  inch. 

Snccentiive 

elongation 

perinch. 

Remarks. 

Total. 

Per  Muaro 
iDch. 

l^mnds. 

Pounds. 

Inch. 

Inch. 

110 

5,000 

0. 

0. 

Initial  load. 

440 

20,000 

.00060 

.00059 

880 

40,000 

.  OOl.'lO 

.00080 

/      • 

1.320 

00,000 

.00222 

.00083 

1,700 

80,000 

.00316 

.00094 

2,200 

100,000 

.00420 

.00104 

2,«40 

120,000 

.00531 

.00111 

2.750 

125,000 

.00563 

.00032 

2.^860 

130,000 

.00608 

.00045 

2,970 

135,000 

.00648 

.00040 

Klastio  limit. 

■ 

3,080 

140,000 

.00098 

.000230 

3.190 

145,000 

.00761 

.00063 

3,300 

150,000 

.00838 

.00077 

3,410 

156.000 

.00942 

.00104 

/ 

3,520 

160,000 

.01105 

.00163 

3.830 

105,000 

.014 

.00295 

3,704 

188,360 

Tennile  strength. 

General  sumfMiry, 

Teoalle  stmeagth  per  sqnare  inch  of  ori  einal  section ponnd  s . .  168, 300 

£]aatic  limit  per  sonare  inch  of  originw  section du. . . *  135, 000 

Slonf^tion  per  incn  after  roptnre inch . .        .010 

KlongatSon  per  inch  under  Strain  at  elastic  limit do . . .    .  00648 

Redoctkin  in  area  after  mpture,  per  cent  of  original  section 30 

PoaiiifHi  of  roptnre 7"  ontsido  the  ganged  length 

Character  of  broken  surface ; fine  silky 
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STEEL   WIKE. 


No.  4C70. 

Sectional  area,  ".1484  x  ".1485= ".022  square  inch. 
Gauged  length,  10". 


Applied  loads. 

£lonfl;&tioii 
per  inch. 

Successive 

eIon|ration 

per  inch. 

Bemarks. 

TotAl. 

Per  saaare 
incn. 

Pounds. 

Pounds. 

Inch.     . 

Inch. 

110 

5,000 

0. 

0. 

Initial  load. 

440 

20,000 

.00065 

.00065 

880 

40,000 

.00150 

.00085 

1,320 

60,000 

.00238 

.00088 

1,760 

80.000 

.00318 

.00080 

2,200 

100,000 

.00413  ^ 

.00095 
■^      .00102 

2,640 

120,000 

.00515 

2,750 

125.000 

.00542 

,00027 

2,860 

130,000 

.00573 

.00031 

2,970 

135,000 

.00610 

.00037 

* 

3,080 

140.000 

.00651 

.00041 

Elastic  limit. 

3,lttO 

145,000 

.00701 

.00050 

3,300 

150,000  ^ 

.00757 

.00056 

3,410 

155,000 

.00833 

.00070 

3,520 

160,000 

.00901 

.00128 

3,630 

165,000 

.01200 

.00239 

3,706 

168,550 

Tensile  strength. 

* 

General  summary. 

Tensile  strength  per  square  inch  of  orififinfl)  section ponnda..  168,550 

Elastic  limit  per  Honare  inch  of  originiu  »e<'tiuu do. . .  140, 000 

Elongation  perinea  ai'tcr  rupture inch..        .007 

Elongation  per  inch  under  strain  at  elastic  limit do. . .     .  00651 

KeducUon  in  area  after  rupture,  per  cent  of  original  section 34.5 

Position  of  rupture 0"  outside-tlie  gauged  le-ngth 

Character  of  broken  surface - fine  silky 


STEEL.   WIRE. 
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No.  4C71. 

Sectional  area,  'M484x  ".1485 =.022  square  inch. 
Gauged  length,  10''. 


/       Applied  loada. 

EloDgation 
perlaeb. 

Succeesive 

elongation 

perlncb. 

Bflmarka. 

/   ToteL 

I*er  aauare 
iacD. 

'  Paumds. 

J*Ott9Mto. 

Tndi. 

Inch. 

IIO 

6,000 

0. 

0. 

Initial  load. 

440 

20.  000 

.00068 

.00068 

880 

40,000 

.00148 

.00080 

1,320 

60,000 

.00229 

.00061 

1,7«0 

80,000 

.00323 

.00004 

'2,300 

100,000 

.00138 

.00115 

2,ft«0 

120,000 

.00578 

.00140 

• 

2L750 

125,000 

.00620 

.00042 

ElasUc  limit. 

2,800 

130,000 

.00668 

.00049 

2,970 

135.000 

.00722 

.00053 

3.O0O 

140.000 

.00790 

.00068 

3,190 

145,000 

.00678 

.00088 

3,aou 

150,000 

.00978 

.00100 

3,4lO 

155,000 

.01154 

.00176 

3,sao 

100,000 

.016 

.00446 

3,50r7 

103,500 

Tensile  strength. 

General  suminavjf, 

l&uuho  atr«ogtb  per  aqaare  inch  of  orieinaL  section pounds . .  163, 500 

Klaat^^  limit  per  Miuure  inch  of  originsu  seclion do. . .  125, 000 

Eknzaticm  per  Siicn  after  rupture inch. .        .  022 

Kifmgiitiiif"  per  inch  under  strain  at  elastic  limit uo. . .    .  00620 

Bednetkm  In  aree  after  mptare,  per  cent  of  original  section 27. 7 

Posltioia  of  rupture 4".2  inside  the  ganged  section 

duracter  of  broken  surface fine  silky 
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15  SQUASE    STEEL,  TDnrEO,  WISE    WITH  SESSATEO  SCABF 

JOIHTS. 


[Bnaed  Joint*.] 
riRST  LOT. 


furoL  of 

/    temt. 

Marks. 

Tennile 
utrenjEth. 

Vractiiretl.  - 

Pounds. 

1    3289 

1 

2564 

i"  from  end  of  scarf. 

1    5290 

2 

1880 

Along  th«  acarf. 
Do. 

1    5291 

3 

1787 

529SS 

4 

1240 

Do. 

6293 

5 

1796 

1"  from  end  of  scarf. 

5S94 

« 

1931 

Do. 

5S95 

7 

1105 

Along  the  scarf. 

5296 

8 

1707 

i"  from  end  of  scarf. 

5297 

9 

1484 

Alone  the  scarf. 
Do. 

5298 

10 

1710 

SECOND  LOT. 


1 

233C 

1"  from  end  of  scarf. 

2 

2366 

Do. 

3 

2297 

At  end  of  scarf. 

4 

227U 

4"  from  end  of  scarf. 

5 

2497 

Do. 

G 

3468 

4"  from  end  of  scarf. 
Along  the  scarf. 

7 

1180 

THIKD  LOT. 


1 
2 
3 

4 
5 


2270 
1845 
2355 
2410 


One-half  along  scarf  and  one-half  aoroes  wire. 
Along  the  scarf. 
4''  from  end  of  scarf. 

Do. 

Do. 


FOURTH  LOT. 


1 
2 
3 

4 
5 


2030 
2020 
2214 
2250 
2091 


4"  from  end  of  scarf. 

Do. 
Followed  the  scarf. 
I"  from  end  of  scarf. 

Do. 


riTTH  LOT. 


Followed  scarf  in  {wrt,  and  then  across  wire. 
i"  from  end  of  scarf. 

Do. 
Along  the  souf. 
Across  middle  of  Joint. 

Do. 


SIXTH  LOT. 


5404 


fM09 
5410 
5411 


1 

2546 

At  end  of  soarl 

2 

2400 

Do. 

3 

2515 

Do. 

4 

2440 

Do. 

5 

2294 

Across  the  joint  \"  from  end  of  scarl 

6 

2464 

At  end  of  scarf. 

7 

2097 

Aoroiw  the  joint  |"  from  end  of  scarf. 

8 

2470 

At  end  of  scarf. 

9 

2302 

Do. 

10 

*2010 

Across  the  Joint  |"  firom  end  of  scart 

11 

2470 

At  end  of  heated  section. 

12 

2405 

Do. 

13 

-     2460 

Do. 

14 

2398 

Do. 

15 

2345 

Do. 

16 

2400 

Do. 

17 

2408 

At  end  of  treated  section. 

18 

2430 

Do. 

19 

2440 

Do. 

20 

2395 

Do. 

\ 
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8TEEZ>   WIRE. 


Round  Wire  not  Tinned. 

No.  4358. 

Diameter,  ".253. 

Sectional  area,  .05  square  inch. 

Gauged  lengtli,  10". 

[Specimen  received  firam  Lieut.  Col.  J.  P.  Parley,  New  York  Arsenal.] 


Applied  loads. 

Eloneation 
per Inch. 

• 

Successive 

elongation 

per  inch. 

Kemarks. 

Total. 

Per  Minare 
•   inch. 

Poundt. 

Poundi. 

Inch. 

Inch. 

250 

5,000 

0. 

0. 

Initial  load. 

500 

10,000 

.000400 

.000400 

750 

15,000 

.000690 

.000290 

1,000 

20,000 

.000930 

.000240 

1,250 

25,000 

.001200 

.000270 

1,500 

30,000 

.001380 

.000180 

1,750 

35,000 

.001600 

.000220 

V 

2,000 

40,000 

.001860 

.000260 

■ 

2.250 

45,000 

. 002110 

.000250 

« 

2,500 

50,000 

.002410 

.000300 

2,760 

55,000 

.002730 

. 000320 

Elastio  limit. 

3,000 

60.000 

.003180 

.000450 

3,250 

65,000 

.003720 

.000540 

3,500 

70,000 

.004460 

.000740 

3,750 

75,000 

.005500 

.001040 

4,000 

80,000 

.006700 

.001200 

4,250 

85,000 

.008120 

.001420 

4,500 

90,000 

.010050 

.001930 

• 

4,750 

95,000 

.012 

.001950 

5,000 

100,000 

.016 

.004 

5,250 

105,000 

.018 

.002 

5,500 

110,000 

.022 

.004 

5.750 

115,000 

.026 

.004 

6,000 

120,000 

.030 

.004 

6,250 

125,000 

.034 

.004 

6,500 

130,000 

.040 

.006 

# 

6,750 

135,  (KW 

.040 

.009 

7,000 

140,000 

.068 

.010 

7,035 

140, 700 

Tensile  strength. 

General  summary. 

Tensile  strength  persquareinoh  of  oriffinal  section pounds..  140.700 

Elastic  limit  per  square  Inch  of  uriginal  section do...    55,000 

Elongation  per  inch  after  rupture inch..        .061 

Elongation  per  inch  under  strain  at  elastic  limit do..     .00273 

Reduction  in  diameter  at  point  of  rupture ".028 

Beduction  in  area  after  rupture,  percent  of  original  section .20 

Position  of  rupture r'.9  outside  the  ganged  length 

Character  of  broken  surface ^ fine  granular,  omloenMr 
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ALUMINUM  BRONZE. 


CASTINGS  FOR  CONSOLES  FOR  12-INCH  B.  L.  RIFLED 

MORTARS. 

CompofiitioD,  approximately :    Al.  5.    Zn.  15.    Cu,  80, 


H.  Ex.  X61 X6 
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ALUMINUM   BRONZE. 


243 


Casting  No.  6. 

No.  4287. 

Marks,  I 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  V\ 


Applied  loads. 

JjlongaUon 
permch. 

Successive 

eloneation 

perlnch. 

Remarks. 

Total. 

Per  square 
incA. 

F^mmdg. 

Pounds. 

/nM. 

Inch, 

200 

1,000 

0. 

0. 

Initial  load. 

1.000 

5,000 

.0001 

.0001 

2,000 

10,000 

.0003 

.0002 

J 

3,000 

15,000 

.0008 

.0005 

3,200 

16,000 

.0010 

.0002 

3.400 

17,000 

.0012 

.0002 

Elastic  iLait. 

3,000 

18.000 

.0017 

.0005 

3,800 

19.000 

.0022 

.0005 

4.0OO 

20,000 

.0030 

.0008 

4,200 

21,000 

.0037 

.0007 

4.400 

22,000 

.0042 

.0005 

4.600 

23,000 

.0052 

.0010 

4,800 

24,000 

.0064 

.0012 

5.000 

25.000 

.0078 

.0014 

5.200 

26.000 

.0090 

.0012 

5.400 

27,000 

.0101 

.0011 

5,000 

28.000 

.0120 

.0019 

5,  MM) 

29.000 

.0141 

.0021 

8,000 

80,000 

.0168 

.0027 

6.400 

32,000 

.0231 

.0063 

6.800 

34,000 

.0307 

.0076 

7,200 

36,000 

.0407 

.0100 

7,000 

38,000 

.06 

.0193 

8,000 

40,000 

.07 

.01 

8,400 

42,000 

.09 

.02 

8,eao 

43,100 

Tensile  strengtli. 

eintral  M»mars,. 


Tenaile  atrength  per  square  inch  of  original  section pounds. .  43, 100 

Elastic  limit  per  sanare  inch  of  original  section do. . .  17, 000 

Kkmgatlon  per  inch  after  rupture inch . .  ".14 

Kkmgmtion  per  inch  under  strain  at  elastic  limit do . . .  .  0012 

SeducUon  in  diamet«r  at  point  of  rupture do . . .  .  035 

Kednetfon  in  area  titter  mptuie,  per  cent  of  original  section 13. 2 

CiMncterofbrokQasartaoe light  yellow  color 
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ALUMINUM   B  BONZE. 


No.  4288. 


Marks,  | 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  1". 


y 


Applied  loads. 

EloDjeation 
perlnoh. 

Sacoessive 

elongation 

per  inch. 

Kenutflu. 

Total. 

Per  square 
inch. 

Po\md», 

TimndM. 

7ndL 

InOi, 

200 

1,000 

0. 

0. 

Tnitialload. 

1,000 

5,000 

.0002 

.0002 

^ 

2,000 

10,000 

.0007 

.0006 

2,800 

14,000 

.0012 

.0005 

3,000 

15,000 

.0016 

.0004 

3^200 

16,000 

.0018 

.0002 

Elaatio  limit,  approzimaitei 

3,400 

17,000 

.0022 

.0004 

3,  GOO 

18,000 

.0028 

.0006 

3,800. 

19,000 

.0032 

.0004 

4,000 

20,000 

.0037 

.0005 

4,200 

21,000 

.0043 

.0006 

4,400 

22,000 

.0052 

.0009 

- 

4,600 

23,000 

.0061 

.0009 

4,800 

24,000 

.0073 

.0012 

5,000 

25,000 

.0087 

.0014 

5,200 

26,000 

.0101 

.0014 

5,400 

27,000 

.0112 

.0011 

5,600 

28,000 

.0130 

.0018 

5,800- 

29,000 

.0158 

.0028 

6,000 

30,000 

.0181 

.0023 

6,400 

32,000 

.0240 

.0050 

6,800 

34,000 

.0328 

.0088 

7,200 

36,000 

.0410 

.0082 

7,#)0 

88.000 

.0530 

.0120 

8,000 

40,000 

.0670 

.0140 

8,400 

42,000 

.08 

.013 

8,800 

44.000 

.10 

.02 

0,200 

46,000 

.12 

.02 

9.600 

48,000 

.14 

.02 

10,000 

60,000 

.17 

.03 

10,400 

52,000 

.19 

.02 

10,530 

52,650 

Tensilestrengtli. 

/ 


Qmeral  «»miiiary. 

Tensile  strength  per  square  inch  of  original  seotion pounds..  52,050 

ElABtic  limit  per  souare  inch  of  original  section,  approximate do...  16,000 

Elongation  per  incB  after  rupture inch..  .25 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0018 

Reduction  in  diameter  at  point  of  rupture do...  .075 

Seduction  in  area  after  rupture,  per  cent  of  original  section 27.4 

Character  of  btokeii  surface light  yellow  oolor 


ALUMINUM  BRONZE. 


r 

■  Ko.  4289. 
B       Karks^  § 

■  SectioDal  area,  J20  square  inch. 
f       Ganged  length,  V\ 
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Applied  loads. 

Elonsation 
per Inch. 

Saccesfiive 

elougation 

per  inch. 

Bemwlu. 

t-^  l^^i^'" 

f^wWK^mmM^m  m, 

^OMfMi*. 

Inch. 

IfUh. 

aoo 

1.000 

0. 

0. 

loiiial  loMl. 

1,000 

5,000 

.0003 

.0003 

2,000 

10,000 

.0007 

.0004 

s,ooo 

15,000 

.0013 

.0006 

ElMtlo  limit 

3,  aoo 

10,000 

.0024 

.0011 

3,400 

17,000 

.0090 

.0006 

a.  Olio 

18,000 

.0034 

.0004 

3,  aoo 

19,000 

.0048 

.0014 

4,000 

90,000 

.0064 

.0016 

4,  aoo 

21.000 

.0073 

.OOUO 

4.400 

22,000 

.0002 

.0019 

4,000 

23.000 

.0117 

.0025 

4.000 

24,000 

.0132 

.0015 

S.000 

25,000 

.0167 

.0035 

&aoo 

ae.  000 

.0188 

.0021 

&40O 

27,000 

.0231 

.0043 

&.000 

28,000 

.0271 

.0040 

1^800             ao.ooo 

.0313 

.0042 

OIOOO                  30,000 

.0301 

.0078 

0*400                  32,000 

.0607 

.0116 

tt  i*7A              33  aso 

Tensile  fltrengfk. 

V,04U 

1    —  1 

General  eummary. 


BtroBfltb  per  square  inch  of  orieinal  aecUon ponnde..  83,350 

n^n^fcper  Miuune  inch  of  original  section do...  15,000 

XloBcaSion per  incn  after  roptare inch..  .10 

Bonntftoo  per  inch  nnder  strain  at  elastie  limit do...  .0013 

Sednetion  in  diameter  at  point  of  ruptare do...  .o35 

Bednetion  in  area  aftermptare,  per  cent  of  original  section 13.2 

of  broken  anrface light  yellow  color 
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ALUMINUM  BRONZE. 


OASTma  No.  C, 

No.  4283. 

Marks,  i 

Diameter,  '^505. 

Sectional  area,  .20  square  inclu 

Ganged  length,  1'^ 


Applied  loads. 

Eloii2atlo& 
permch. 

SacceMire 

elongation 

per  inch. 

Remarka. 

Total. 

Per  sqiutfe 
incn. 

Poundt. 

Poundt. 

Inch. 

Inch. 

200 

1,000 

0. 

0. 

Initialload. 

1,000 

5,000 

.0002 

.0002 

2,000 

10,000 

.0006 

.0004 

3,000 

15,000 

.0019 

.0004 

Elastic  limit 

3,200 

16,000 

.0013 

.0003 

3,400 

17,000 

.0016 

.0003 

3,800 

'  18,000 

.0021 

.0005 

3,800 

19,000 

.0020 

.0005 

4,ooa 

20,000 

.0031 

.0005 

• 

4,200 

21,000 

.0039 

.0008 

4,400 

22,000 

.0047 

.0008 

4,600 

23,000 

.0058 

.0011 

4,800 

24,000 

.0069 

.0011 

5,000 

25,000 

.0084 

.0015 

5,200 

26,000 

.0102 

.0018 

5,400 

27,000 

.0117 

.0015 

5,000 

28,000 

.0145 

.0028 

5,800 

29,000 

.0170 

.0025 

6,000 

30,000 

.0201 

.0031 

6,400 

32,000 

.0277 

.0076 

0,800 

34,000 

.0378 

.0101 

7,200 

36,000 

.0510 

.0132 

7,600 

88,000 

.0630 

.0120 

8,000 

40,000 

.0810 

.0180 

8.190 

40,950 

Tensile  atrengfh. 

General  summarjf. 

Tensile  strenjortli  per  sqnare  inch  of  original  section.. pounds..  40,960 

Elastic  limit  per  squarainchof  original  section do...  15,000 

Elongation  per  incn  after  rupture inch . .  .12 

Elongation  per  inch  under  strain  at  elastic  limit do...  .0010 

Re<luct1on  in  diameter  at  point  of  rupture ^. do...  .045 

BeUuction  in  area  after  rupture,  per  cent  of  original  section 16L9 

Character  of  broken  surface Light  yellow  color 
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No.  4284. 

Marks,  f 

DiameteTy  '^506. 

Sectional  area,  .20  square  incli. 

Ch^aged  length,  V\ 


Applied  loads. 

Eloantion 
permch. 

SoccMaiTo 

eUmgatton 

per  inch. 

Bemarka. 

Total. 

Peoraqiisre 
inch. 

P&und». 

Pvundt. 

/ndk. 

Inch. 

aoo 

1,000 

0. 

0. 

Initial  load. 

1,000 

5^000 

.0002 

.0002 

• 

2,000 

10,000 

.0006 

.0004 

2,200 

11,000 

.0007 

.0001 

' 

2,400 

12,000 

.0006 

.0001 

2,000 

13,000 

.0009 

.0001 

Slaatio  limit. 

2.800 

14.000 

.0012 

.0003 

3,000 

15,000 

.0010 

.0004 

3,200 

10,000 

.0020 

.0004 

3.400 

17.000 

.0024 

.0004 

3,000 

18,000 

.0028 

.0004 

3.800 

19,000 

.0033 

.0005 

4,000 

20,000 

.0040 

.0007 

4,200 

21,000 

.0048 

.0009 

4,400 

22,000 

.0058 

.0009 

4,000 

23,000 

.0072 

.0014 

4.800 

24,000 

.0090 

.0018 

5,000 

25,000 

.0102 

.0012 

5.  aoo 

20,000 

.0125 

.0023 

5,400 

27,000 

-    .0160 

.0025 

5,000 

28,000 

.0173 

.0028 

5.800 

29,000 

.0200 

.0027 

0,000 

30,000 

.0240 

.0040 

S.400 

32,000 

.0338 

.0008 

0,800 

34,000 

.04 

.0002 

7,200 

36,000 

.06 

.01 

7,000 

38,000 

.07 

.02 

8.000 

40,000 

.09 

.02 

8,400 

42,000 

.11 

.02 

8,800 

44,000 

.135 

.025 

0,200 

40,000 

.10 

.025 

9,380 

40,900 

Tenaile  atrangth. 

Oeneral  summary, 

iiie  strength  per  aqnare  inob  of  orieinal  section pounds..  40,000 

ic  limit  per  saoare  inch  of  original  section do. . .  13, 000 

Xkmgatiaa  per  incti  after  rapture inob . .  .21 

Xlcmgati<ni  per  inch  under  strain  at  elastic  limit do . . .  .  0000 

BfedDctiOB  in  diameter  at  point  of  rnptare do...  .066 

Bednetion  in  area  after  rupture,  per  cent  of  original  section 20. 5 

Ghancterof  broken  surface light  yellow  color 
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ALtTMINUM   BRONZE. 


Casting  No.  7. 

No.  4285. 

Marks,  I 

Diameter,  ''.505. 

Sectional  area,  .20  sqnare  inch. 

Gauged  length,  1". 


Applied  loads. 

Elongation 
per  Inch. 

Succemive 

elongation 

per  inch. 

Remarka. 

Tot^l. 

Per  square 
inch. 

Poundt. 

Poundt. 

Inch, 

Inch. 

,' 

200 

1,000 

0. 

0. 

Initial  load. 

1,000 

5,000 

.0003 

.0003 

2,000 

10,000 

.0006 

.0003 

2,200 

11,000 

.0007 

.0001 

2,400 

12,000 

.0008 

.0001 

2,600 

13,000 

.0009 

.0001 

2,800 

14,000 

.0009 

0. 

3,000 

15,000 

.0010 

.0001 

3,200 

16,000 

.0011 

.0001 

Elastic  limit. 

3,400 

17,000 

.0015 

.0004 

3,000 

18,000 

.0020 

.0005 

3,800 

19,000 

.0026 

.0006 

4,000 

20,000 

.0036 

.0010 

4,200 

21,000 

.0046 

.0010 

4,400 

22,000 

.0056 

.0010 

4,600 

23,000 

.0068 

.0012 

4,800 

24,000 

.0082 

.0014 

- 

5,000 

25,000 

.0104 

.0022 

6,200 

26,000 

.0120 

.0016 

5,400 

27,000 

.0147 

.0027 

5,600 

28,000 

.0168 

.0021 

5,800 

29,000 

.0191 

.0023 

6,000 

30,000 

.0240 

.0049 

6,400 

82,000 

.0350 

.0110 

. 

6,800 

34,000 

.0400 

.0050 

7,200 

86,000 

.0550 

.0150 

7,600 

38,000 

.0750 

.0200 

8,000 

40,000 

.0900 

.0150 

8.400 

42,000 

.1050 

.0150 

8,610 

43.050 

Tensile  atrengtli. 

General  summary. 

Tensile  strength  per  sqnare  inch  of  original  section pounds . .  43, 050 

Elastic  limit  per  square  inch  of  original  section do. . .  16, 000 

Elongation  per  inch  after  rupture inch . .  .15 

Elongation  per  inch  under  strain  at  elastic  limit do...  . 001 1 

deduction  in  diameter  at  point  of  rupture do...  .066 

Keduction  in  area  after  rupture,  per  cent  of  original  section 20.6 

Character  of  broken  surface light  yellow  color 


ALUMINUM   BRONZE. 
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No.  4286. 

Marks,  I 
Diameter,  ''.505. 
Sectional  area,  .20  square  inch. 
Gauged  length,  1". 


1       Applied  loads. 

! 

Elongation 
per  Inch. 

Successive 

elongation 

perlnch. 

RemarkB. 

1    Total. 

Per  M  aare 
incn. 

1  J^autui^. 

/*<NrTUfff. 

Inch. 

Inch. 

I           200 

1,000 

0. 

0. 

Initial  load. 

f       l.OOO 

5,000 

.0002 

.0002 

1       2.000 

10,000 

.0005 

.0003 

1       2,400 

12,000 

.0006 

.0001 

2,4SOO 

13,000 

.0008 

.0002 

2.SOO 

14,000 

.0010 

.0002 

3,000 

15,000 

.0012 

.0002 

Elastto  limit 

3,200 

16,000 

.0018 

.0006 

3,400 

17.000 

.0021 

.ooa3 

3,<XW 

18,000 

.0027 

.0006 

3,800 

19,000 

.0035 

.0006 

4,000 

20, 000 

.0050 

.0015 

4,200                21,000 

.0059 

.0009 

# 

4,400                22,000 

.0072 

.0013 

4.000                23.000 

.0086 

.0014 

4,  800                24, 000 

.0110. 

.0024 

I       &.MM>                25,000 

.0130 

.0020 

\       5,300                2ti,000 

.0141 

.0011 

1        5,400                27,000 

.0172 

.0031 

\        S,6UO                28,000 

.0205 

.0033 

i       &,800 

29.000 

.   .0240 

.0035 

1     «.ooo 

30,000 

.0280 

.0040 

\       6,400 

32,000 

.0382 

.0102 

I       6,aOO     1         34.000 

.0520 

.0138 

* 

\       7,2O0 

36,000 

.0660 

.0130 

\       7,6O0 

38,000 

.08 

.0150 

I       8,000 

40.000 

.10» 

.025 

\       8,400 

42,000 

.13 

.025 

\       8,800 

44,000 

.15 

.02 

\     »,aoo 

46,000 

.17 

.02 

1       •,  610 

47,550 

Tenaile  itrengtb. 

General  sumnuiry. 

Tensile  stren^h  per  square  inch  of  original  section pounds..  47,550 

Elastic  limit  per  RQuare  incli  of  original  section do...  15,000 

Ekmgaition  per  inc  n  after  mpto  re inch . .  .20 

Kloo^stion  per  inch  nnder  strain  at  elastic  limit do...  .0012 

Reduction  in  diameter  at  point  of  mpture do...  .055 

Bcdaction  in  area  after  rnptare,  per  centof  original  section 20.5 

Cliaxacterof  broken  surface light  yellow  color 


TENSILE  TEST  OF  STEEl  Al  BRASS  RIBBON  TAPE 
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ENGINEER  CORPS,  U.  S.  ARMY. 


251 


i     . 


p^ 


STEEL    A17D    BBA88   RIBBON   TAPE. 


No.  4649. 
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'  Steel.  Tape. 

Sectional  area  'M28  x  ".0127  =  .0016  square  inch. 
Gaaged  length,  10''. 
Temi>erature,  76^  F. 


Applied  iMids. 

Bemarks. 

TotaL 

PerMiun 
incD. 

rounds. 

& 

10 

20 

30 

40 

50  . 

00 

70 

80 

90 

100 

110 

lao 
lao 

140 
150 
160 
170 
IMO 
190 

aoo 

417 

PottfMto. 

Inch. 

0. 

.0002 
.0027 
.0064 
.0079 
.0105 
.0123 
.0144 
.0107 
.0196 
.0220 
.0234 
.0300 
.0283 
.0307 
.0329 
.0343 
.0367 
.0390 
.0411 
.0484 

Initial  load. 

BlasUo  Ihnlt  sbore  this  Imd. 
Tensile  strength. 

200,825 
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BTEEL   AND   BRASS   RIBBON   TAPE. 


ISo.  4650.       > 

Brass  Tape. 

Sectional  area,  ".128  x  ".0127  =  .0016  square  inclu 
Gauged  length,  10". 
Temperature,  76®  P. 


Applied  loads. 

ElongatioQ 

in  gauced 

lengtn. 

Bemarka. 

4 

TotaL 

Peraqiiare 
incn. 

Pounda. 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

80 

85 

00 

95 

100 

105 

110 

115 

120 

122 

124 

PowuU. 

Inch. 

0. 

.0052 
.0069 
.0110 
.0134 
.0150 
.0172 
.0103 

..0216 
.0236 
.0256 
.0280 
.0300 
.0330 
.0344 
.0380 
.0413 
.0433 
.0466 
.0486 
.0537 
.0666 
.0585 
.0697 
.0828 
.1356 

Tnitlalload. 

• 

Blaatio  limit. 

• 

Tenaile  atrengtli. 

m 

71,875 

77,500 

c 


6q 

ft. 
a^ 
o 

ft; 

l« 

ft; 

I 

O 

ft5 
65 

ft« 
ft« 
O 

o 

I 
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ft. 

:^ 
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sr 
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COPPER   CYLINDERS. 
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COPPER  CYLINDEBS. 
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BELLEVILLE   SPRINGS. 


^eh< 


No.  6166. 


Six  pairs  of  Beueville  springs  assembled  and  tested  by  compression. 

Springs  of  French  manufactore. 
Total  height  under  initial  load^  4'^85. 


I 


Applied 
loads. 


Pound»» 
500 
1,000 
1,500 
2,000 
2,500 
8,000 
3,500 
4.000 
4,500 
5.000 
5,500 
6.000 
6,500 
7,000 
7,500 
8,000 
8,500 
9,000 
9,500 
10.000 
10,500 
11,000 
15,000 
9,000 
6,000 


500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4.000 
4,500 
6,000 
5.600 
6,000 
6,500 
7,000 
7.500 
8.000 
8.500 
9.000 
8.500 
8,000 
7,500 
7,000 
6,500 
6.000 
5,500 
6,000 
4.500 
4,000 
3,500 
3,000 
2,500 
2,000 
1,500 
1,000 
4.000 
1.000 
2,000 
3.000 
4,000 
5.000 
6.000 
7.000 
8,000 
9,000 


Total  com- 
yiession. 


Jnehet. 
0. 

.0757 

.1516 

.2271 

.3030 

.3796 

.4594 

.5398 

.6251 

.715l! 

.8116 

.9111 

1.0166 

1.1333 

1.2461 

1.3568 

1.4538 

1.5179 

L6558 

1.5864 

1. 6114 

1.6368 

1.7768 

L61i4 

1.8142 


SncoesniTe 

oomprea- 

Hion. 


Inch. 

0. 
.0757 
.0759 
.0765 
.0759 
.0766 
.0798 
.0804 
.0853 
.0000 
.0965 
.0995 
.1054 
.1168 
.1118 
.1117 
.0970 
.0641 
.0379 
.0306 
.0260 
.0254 
.1400 
.1624 
.3002 


Permanent 
set. 


Inch. 

0. 


.0345 


.2164 


Remarks. 


InlUallowL 


Loaded  ten  times  with  15,000  pounds,  releasing  to  1,000  pounds  between  each. 


.3851 

.4672 

.6453 

.6246 

.7056 

.7919 

.8811 

.9711 

1.0613 

1.1643 

1.2466 

L3381 

L4233 

1.4069 

1.6449 

1.6776 

1.6026 

1.5826 

L5683 

1.5244 

L4711 

1.4041 

1.8314 

1.2476 

1. 1611 

1.0746 

.9814 

.8898 

.7086 

.7023 

.6070 

.5108 

.4126 

.8786 

.3716 

.6281 

.6938 

.8596 

1.0406 

1.2271 

1.4086 

1.6361 

1.6046 


.0819 
.0621 
.0781 
.0793 
.0809 
.0864 
.0892 
.0900 
.0902 
.0030 
.0922 
.0916 
.0852 
.0736 
.0480 
.0327 
.0250 
.0200 
.0243 
.0339 
.0533 
.0670 
.0727 
.0838 
.0»16 
.0865 
.0932 
.0016 
.0912 
.0963 
.0053 
.0962 
.0982 
.5732 
.0840 
.1566 
.1657 
.1668 
.1810 
.1865 
.1816 
.1275 
.0585 


.3032 


.3054 
.2876 


■■  J  »'ji 
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BELLEVILLE   SPRINGS. 

No.  5166 — Continued.  / 
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Applied 
loads. 

Total  eom- 
preMion. 

SooceMiTe 

oompres- 

Hion. 

Permanent 
set. 

Semarka. 

rounds. 

8.000 
7,000 

e.000 

5.000 
4,000 
3,000 
2,000 
1.000 

Inehe9. 

L5504 

1.4591 

1.3180 

1.1504 

.9702 

.7805 

.5032 

.3078 

Jneh. 
.0442 
.0913 
.1411 
.1676 

.'.1802 
.1897 
.1873 
.1954 

Inch. 

/ 

.2816 

Test  discontinaed. 


Ko.  6166. 

Another  set  of  six  pairs  of  Belleville  springs  tested  by  compression, 
same  manufacture  and  dimensions  as  those  in  test  No.  5166. 
Total  height  under  initial  load,  4''.66. 


Applied 

Total  com- 

toads. 

pression. 

Pounds. 

Inchst, 

500 

0. 

1,000 

.0719 

1.500 

.1450 

3,000 

.2185 

2,500 

.2926 

3,000 

.8720 

2.500 

.3004 

2,000 

.2274 

1,600 

.1540 

1,000 

.0630 

1,000 

.0824 

1,500 

.1528 

2,000 

.2260 

2.500 

.2991 

3,000 

.8732 

3,500 

.4554 

4,000 

.5393 

4,500 

.6288 

5,000 

.7221 

4.500 

.6489 

4,000 

.571^ 

3,500 

.4881 

3.000 

.4136 

2,500 

.8364 

2.000 

.2522 

1,500 

.1804 

1,000 

.1050 

1,000 

.0985 

1,500 

.1606 

2,000 

.2461 

2,500 

.8202 

8,000 

.3976 

3,500 

.4756 

4,000 

.5675 

4,500 

.6388 

5,000 

.7240 

5.500 

.8228 

6,000 

.0228 

6,500 

1.0347 

7.000 

1.1173 

6.500  ' 

1.0661 

6,000 

1.0049 

5.600 

•      .0338 

5^000 

.8625 

4,500 

.7701 

4,000 

.6850 

Snccessive 

Gompres- 

sion. 


Ineh, 

0. 

.0719 
.0731 
.0735 
.0741 
.0794 
.0716 
.0730 
.0734 
.0710 
.0758 
.0704 
.0732 
.0731 
.0741 
.0822 
.0839 
.0896 
.0988 
.0782 
.0779 
,  .0779 
.0796 
.0771 
.0842 
.0718 
.0754 
.0754 
.0711 
.0765 
.0741 
.0774 
.0780 
.0819 
.0813 
.0852 
.0982 
.1006 
.1019 
.0926 
.0512 
.0612 
.0711 
.0813 
.0824 
.0851 


Permanent 
set. 


Inch, 
0. 


.0066 


0231 


Remarks. 


IniUsl  load. 


-! 
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IJELLEVILLE   SPRINGS. 


No.  5166 — Continued. 


Applied 
luadH. 

Poumfe. 
3,500 
3.000 
2,500 
2,000 
1.500 
1,000 
1.000 
1,500 
2,000 
2,500 
3,000 
2,500 
J,  000 
1,500 
1,000 
1,000 
1,500 
2.000 
2,500 
3,0(»0 
3,500 
4,000 
4,500 
5,000 
5,500 
6.000 
6.500 
7.000 
7,500 
8.000 
8.500 
9.000 
9.500 

10,000 
9,500 
9,000 
8,500 
8,000 
7,500 
7,000 
6,500 
6,000 
5.500 
5,000 
4,500 
4,030 
3,500 
3,000 
2.500 
2,000 
1,500 
1,000 
1,000 
1.500 
2,000 
2,500 
3,000 
2,500 
2,000 
1,500 
1,000 
2,000 

15,000 
8,500 
8,000 
7,500 
7,000 
6,500 
6.000 
5,500 
5,000 
4,500 
4,000 
3.500 
3,000 
2,500 

TotJit  cora- 
pre8«ioii. 

Sncce«8ive 

compres- 

Ainn. 

Permanent 
set. 

ncm.irks. 

Inches. 

.6002 

.5149 

.4268 

.3388 

.2540 

.  1653\ 

.1482 

.  2217 

.2964 

.3740 

.4535 

.3790 

.3030 

.  2252 

.1504  ' 

.1470 

.2200 

.2963 

.3722 

.4512 

.5338 

.6168 

.7036 

.7932 

.8828 

.9698 

1.0478 

1.1232 

1.2070 

1.2782 

1.3330 

L3747 

1.4102 

1. 4455 

1.4272 

1.4067 

1.3822 

1.3530 

1.8237 

1.2741 

1.220T 

1.1500 

1.0910 

1.0195 

.9336 

.8473 

.7582 

.  6663 

.6710 

.4762 

.3779 

.2774 

.2407 

.3238 

.4008 

.4805 

.6607 

.4845 

.4068 

.3288 

.2488 

.3973 

1.63 

1.4524 

1.4278 

1.3962 

1.3624 

1.3220 

1.2760 

1.2198 

1.1556 

1.0840 

1.0085 

.9208 

.8296 

.7272 

Inches. 
.0848 
.0853 
.0881 
.0880 
.0848 
.0887 
.0777 

,     .0735 
.0747 
.0776 
.0795 
.0745 
.0760 
.0778 
.0748 
.0757 
.0730 
.0763 
.0759 
.0790 
.0826 
.0830 
.0868 
.0896 
.0896, 
.0870 
.0780 
.0754 
.0838 
.0712 
.0548 
.0417 
.0355 
.0353 

.oia3 

.  0205 
.0245 
.0292 
.  0293 
.0406 
.0534 
.0617 
.0680 
.0715 
.0859 
.0863 
.0801 

Inches. 



• 
Rested  1  hoar. 

Keated  14  hooro. 

• 

1 

.0705 

.0713 

• 

•":" 

.0919 
.0953 
.0958 

.0973 
.1005 
.0767 
.0771 
.0770 
.0797 
.0802 
.0762 
.0777 
.0780 
.0800 
.  2302 
1. 2327 
.1776 
.0246 
.0316 
.  03.18 
.0404 
.04W 
.  0562 
.  0642 
.07  Hi 
.0755 
.0877 
.0012 
.1024 

• 

.1700 

.1071 
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No.  5281. 

m 

Fi\ie  pairs  of  Belleville  springs  assembled  and  tested  by  compression. 

Springs  of  English  manufacture^  for  use  in  the  Easton  &  Anderson 
12-inch  mortar  carriage. 

Weight  of  five  pairs^  66  pounds;  exterior  diameter,  8''.73;  interior 
diameter,  2".37. 
^  Oonicity,  ".23  each. 

Thickness  of  springs,  '^41. 

Height  of  five  pairs  under  initial  load,  6'^52. 


Applied 
loads. 


Pounds. 

%    ^500 

1,  (KM) 

2.000 

3,000 

4.000 

5.000 

G.OOO 

7.000 

8,000 

9,000 

10.000 

11.  000 

12  000 

13,000 

14.000 

15,000 

Itf.OOO 

17,000 

18,000 

19.000 

20.000 

21.000 

22,  000 

23, 000 

24.000 

,  25,000 

5.000 

26,000 

27, 000 

28.000 

29,000 

30,000 

31,000 

32,000 

33,000 

34,000 

35,000 

36,000 

37,000 

38.000 

39,000 

40,000 

41,000 

42,000 

43,000 

44,000 

45,000 

46.000 

47,000 

48.000 

49,000 

50,000 


Total  com- 
presflion. 


Inches. 

0. 

.0375 

.0028 

.1456 

.1960 

.2477 

.  .3004 

.3531 

.4060 

.4598 

.5137 

.5677 

.6830 

.6780 

.7342 

.7921 

.8603 

.9073 

.9610 

1.0208 

1.0793 

1. 1375 

1. 1981 

1.2603 

1.3253 

1.3903 


1.4463 
1. 5071 
1.  .5693 
1. 6287 
1.6859 
1. 7333 
1.7731 
1. 8148 
1.8496 
1.8805 
1.9059 
1.9340 
1.9447 
1.9614 
1.9771 
1.9934 
2.0069 
2.0194 
2.0290 
2.0369 
2.0458 
2.0539 
2.0&86 
2.0641 
2.0711 


Siicceasive 

ooiupresv 

eiun. 


Inch, 

0. 

.037& 
.0.553 
.0528 
.0504 
.0517 
.0527 
.  0527 
.0529 
.0538 
.a539 
.0540 
.0553 
.0550 
.0562 
.0579 
.0682 
.0470 
.  0537 
.0598 
.0585 
.0582 
.  0606 
.0622 
.0650 
.0650 


.0560 
.0608 
.0622 
.0594 
.0572 
.0474 
.0398 
.0417 
.0348 
.0309 
.0254 
.0281 
.0107 
.0167 
.0157 
.0163 
.0135 
.0125 
.0006 
.0079 
.0089 
.0081 
.0047 
.0065 
.0070 


Permanent 
set. 


Inch, 
0. 


0070 


0129 


0182 


0233 


0JJ55 


,0412 


0930 


1407 


1977 


Loaded  with  50,000  ponnda  ten  timea. 


500 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 


.8183 

.0830 

.3713 

.0530 

.4250 

.0537 

.4776 

.  0,526 

.5296 

.0520 

.5837 

.0541 

.6380 

.0543 

.6916 

.0536 

.7455 

.0539 

.2853 


Keiiiarks. 


Initial  load. 


Rested  under  this  load  14  hoora. 
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No.  5281— Continued. 


Applied  /  tTotal  com- 
JcmkIs. 


io,oeo 

11.  om 

12,  ooo 
i3,oao 

14.  ooo 

15.  ooo 
10.  ooo 

17,  «IUO 

IS.  ooo 

9.  Ooo 

o^ouo 
1,  ooo 

2.  ooo 

3.  ooo 

4. 


a 

6,  OOO 

7,  ooo 
B.  OOO 
»,  OOO 
0,000 

a.  OOO 

8,000 

7,  ooo 

«,  ooo 
s.  ooo 
M.ooe 
s,  ooo 

S2,000 
2X.  ooo 
20,  ooo 
19,  ooo 

IS,  ooo 

17,  ooo 
10,000 

IS,  ooo 

14,  ooo 

IS,  ooo 

12,  ooo 

11^  ooo 

lO.OOO 
»,  «JOO 

a,  ooo 

7,  OOO 

ft,  ooo 
s,ooo 

4,000 
3,  ooo 
2,000 
X.O0O 


1- 
1. 
1. 
1. 

1. 
1. 

1. 
1. 
1. 

1. 
1- 

1. 
1. 

1. 

1- 
1. 
1. 
1. 
1. 
1- 
1. 
1. 
1. 
.  1. 

1. 
1- 

1. 
1. 
1. 
1. 
1. 
1. 


8O10 
8560 
0117 
O07O 
0211 
O700 
1358 
1910 
2493 
3050 

aeao 

4200 
4770 
5320 
5870 
6380 
6858 
7200 
77O0 
8O02 
8415 
8O60 
7880 
7B70 
7220 
6851 
6460 
6O30 
6582 
Sill 
4633 
4127 
3612 
3009 
2508 
2030 
1490 
0915 
0362 
9780 
.9195 
.8572 
.7957 
.7330 
.6677 
.6045 
.6303 
.4620 
.4025 
.3314 


SlXC0««8iV0 

eompies- 
aioD. 


Indi. 
.0SS6 
.0550 
.0657 
.0553 
.0541 
.0570 
.0568 
.0552 
.0583 
.0557 
.0570 
.0580 
.,0570 
.0550 
.0550 
.0510 
.0478 
.0432 
.0410 
.0392 
.0:fi23 
.0355 
.0180 
.0310 
.0350 
.0369 
.0391 
.0430 
.0448 
.0471 
.0478 
.0606 
.0515 
.0513 
.0531 
.0538 
.0540 
.0575 
.0553 
.0682 
.0585 
.0623 
.0615 
.0627 
.0653 
.0632 
.0652 
.0773 
.0595 
.0711 


Penoanent 
set. 


Inch. 


2870 


Remarks. 


Rested  nndOT  this  lo«d  tbirty  ndsntes. 


Test  diflcoirtinued. 
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BELLEVILLE   SPRINGS. 


No.  5282. 

Retest  of  four  pairs  of  Belleville  springs. 

The  original  test  of  these  springs  is  published  in  Report  of  Tests,  1890. 
Original  dimensions:   Exterior  diameter,  8".60;    interior  diameter^ 
2".37;  conicity,  ".23  each;  thickness  of  8i)rings,  ".42. 
Original  height  of  four  pairs  under  initial  load,  /)".27. 
Present  height  of  four  pairs  under  initial  load,  5".15. 


» 

Applied 
loads. 

Total  com- 
preasion. 

Snccessive 

oomprefl* 

aioD. 

Pennanent 
»«t. 

Remnrks. 

Pounds. 

500 

1,000 

2,000 

S.WK) 

4,000 

5.000 

6,000 

7.000 

8,000 

9.000 

10.000 

11.000 

12,000 

13.000 

14,000 

15.000 

16.000 

17,000 

18.000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29.000 

30,000 

29.000 

28,000 

27.000 

26,000 

25.000    ' 

24.000 

23,000 

22,000 

21,000 

20.000 

19.000 

18,000 

17.000 

16,000 

15.000 

14,000 

13.000 

12,000 

11,000 

10.000 

9,000 

8,000 

7.000 

6,000 

5.000 

4,  (KM) 

3,000 

2,000 

1,000 

50.  WK) 

Rest^'d  I 

500 

1.000 

2,000 

.  4,000 

Inthei. 
0. 

.0341 

.0747 

.1160 

.1545 

.1943 

.2:J38 

.2727 

.3135 

.3522 

.3927 

"     .4324' 

.4727 

.5132 

.5544 

.5952 

.6373 

.6795 

.7226 

.7663 

.8106 

.8553 

.9012 

.9472 

.9944 

1.0427 

1.0919 

1.4419 

1. 1921 

1.  2478 

1.2960 

1.2609 

1.2250 

1.1886 

1.1496 

1. 1086 

1.06)A 

1.0261 

.9866 

.9458 

.9035 

.8626 

.8214 

.7793 

.  7371 

.6956 

.6528 

.6106 

.5681 

.5244 

.4811 

.4364 

.3919 

.3467 

.3010 

.  2:>36 

.2077 

.1593 

.1099 

.0592 

Inch. 

0. 
.0341 
.0406 
.0413 
.0385 
.0398 
.0395 
.OliSd 
.0408 
.  0387 
.0405 
.0397 
.0403 
.0405 
.0412 
.0408 
.0421 
.0422 
.0431 
.0437 
.0443 
.0447 
.0459 
.0460 
.0472 
.0483 
.0492 
.0500 
.0502 
.0657 
.0482 
.0351 
.0359 
.0364 
.0390 
.0410 
.0400 
.  0425 
.0395 
.0408 
.0423 
.0409 

^0412 
.0421 
.0422 
.0415 
.0428 
.0422 
.0425 
.0437 
.  0433 
.0447 
.0445 
.0452 
.  0457 
.0474 
.0150 
.0484 
.0494 
.0507 

Inch. 
0. 

Initial  load. 

* 
1                                         • 

.  a.  >.....«•• 

- 

V" 

• 

.0298 

Springs  cloned  down. 
3  load  iu  the  nieantiiue  falling  to  38, 000  poanda. 

mder  50,000  ] 

pounds  load 

14  hours,  th( 
.0479 

.0747 
.1155 
.1063 

.0268 
.0408 
.0808 
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No.  5282— Continued. 


e.O0O 

8,000 
10,  ouo 
12,000 
14.000 
16,000 
18,000 
20,000 
22,0CN> 
24,  OOO 
30,000 
2B.OOO 

ao.  ooo 

28,«JOO 

2S,000 

24,  OOO 

2^  OOO 

20,000 

18,fK>0 

1«,000 

14,000 

12.  OOO 

10,  OUO 

a,  tM»o 
ft,  ooo 

4,  OOO 
2,0*»0 
l.COO 


7otAl  earn- 


.2745 

.3564 

.4373 

.SIM 

.0002 

.6837 

.7609 

.  8565 

.9478 

l.  0402 

1.  1341 

3..  2326 

1,3307 

3.2606 

3.1821 

3.rigo9 

1. 0159 
.9349 
.8522 
.7691 
.6836 
.5966 
.5101 
.4192 
.3276 
.2337 
.1337 
.0770 


SiUMwasive 
miira 

BiOD. 


Indt. 
.0782 
.0610 
.0809 
.0621 
.0808 
.0835 
.0862 
.0866 
.OOK) 
.0924 
.0939 
.0085 
.09H1 
.0701 
.0785r 
.0822 
.0840 
.OHIO 
.0827 
.08.31 
.08r>5 
.0870 
.0865 
.0909 
.0916 
.0939 
.1000 
.0667 


PermaneBl 
set 


Inch. 


Remarks. 


U289 


Test  <li»eontiuued. 
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BELLEVILLE   SPRINGS. 


TEST  OF  PAIE  OP  BELLEVILLE  SPRINGS  MADE  FEOM  SAME  STEEL 

AS  TEST  NO.  4694. 

SFHINGS    MANUFACTURED    AT    WATERTOWN   ARSENAL    FOR    5-INCH 

SIEGE  CARRIAGE, 

[Spriut;8  were  tempered  in  oiL] 

Ko.  4695. 


I 


Applied 
loads. 

Compres- 
sion. 

Sncoessive 

compres- 

sion. 

Permanent 
set. 

Remarks. 

Pow^. 
2Xlo 
400 
600 
800 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000  ^ 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1.000 

IndL 

0. 
.0054 
.0087 
.0104 
.0130 
.0244 
.0352 
.0462 
.0670 
.0687 
.0822 
.0904 
.0177 
.0205 
.0397 
.0506 
.0616 
.0729 
.0845 
.0758 
.0645 
.0531 
.0417 
.0306 
.0194 

Inch. 
0. 

.0054 

.0033 

.0017 

.0026 

.0114 

.0108 

.0110 

.0108 

.0117 

.0185 

.0142 

-.0787 

+.0118 

.0102 

.0109 

.0110 

.0113 

.0116 

—.0087 

—.0113 

—.0114 

-.0114 

—.0111 

— .  0112 

Inch. 
0. 

Initial  load. 

1 

.0004 
.0008 
.0015 
.0023 
.0022 
.0034 
.0042 
.0057 

1 

Test  disoonttnned. 

1 

Scale  started  off  near  the  boles  in  the  springs. 


l-H«»  • 
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PLATE  EEPRSSEHTIVO  KETAL  USED  IH  BELLEVILLE  SPRI90S. 

No.  4694, 


1 


IS"" 


/I 


9»5 


riX 


y 


r\ 


f 


S^J5 


Sectional  area,  .379  sqnare  inch. 

Elastic  limit,  16,870  pounds  =  44,510  ponnds  per  sqnare  inch. 

Tensile  strength,  32,840  pounds  =  86,650  ]>ounds  per  square  inch. 

Klongatioii  in  8  inches,  ."53=6.6  per  cent. 

Elongation  of  inch  sections,  ".03,  ".04,  ".05  ".12,  ".15,  ".04,  ".05,  ".03. 

Area  at  fracture,  l".43x".237=.339  square  inch. 

Conti'action  of  area,  10.6  |)er  cent. 

Appearance  of  fracture,  granular,  radiating  from  one  comer. 
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No.  5245. 


Marts,  ^^  ^»  J 


BTR 

Measurements  of  diameters. 


Ring. 

\ 

Diameters. 

Ck>mpre8- 

aiott  streaa 

per  square 

inch. 

A 

£ 

c 

Mean. 

No  10.  in  nUco 

Jnrhet. 

n 

Inehet. 
15. 0612 
15.0621 

Inehea. 
15. 0495 
15. 0505 

Inehet. 

15.05535 

15.06630 

Pounds. 

No  10  detnched    

Uifferouces. 

-f.0009 

^ 

+.0010 

+.00095 

1.890 

No  9.  in  slice 

16.  48:i7 
16.4847 

16. 4762 
16. 4777 

16. 4958 
16.4965 

16.48523 
16. 48630 

No  9  detuilied 

Diflert'ncea 

-f.OOlO 

f.0015 

17.9068 
17.9087 

+.0007 

+.  ooiir? 

1,957 

• 

No  8  III  mIicB;        ....•••. 

17. 9004 
17. 9001 

17.9223 
17.92:n 

17.90987 
17. 91063 

No.  8  dcluclu^d 

lyi  li'urcnces .................. 

—.0003 

+  0018 

19.  3149 
19. 3165 

+.0008 

+  .00076 

1,273 

No. 7  in  hHco 

^ 

19. 21)62 
W.  2973 

19.3081 
19.3080 

19.30640 
19.30727 

No. 7  detAcht'd. 

Differences 

-f.OOll 

+.0016 

.0001 

+.00087 

1,352 

No.  6  in  Hlic6 

20. 7180 
20. 7180 

20. 7;;oi 
20. 7355 

20.7405 
20.7415 

20.  73153 
20..73166 

No.  6  detached 

DitForences 

0. 

-.(XK)6 

-    22.1205 
22. 1268 

+.0010 

+.00013 

188 

No. 6. in  Hlire  ...............< 

22. 1228 
22.  12:J2 

22.1320 
22. 1327 

22. 12710 
22. 12757 

No.  5.  detiichtid 

Diflerence* 

^.0004 

+.0003 

+.0007 

.00047 

638 

No. 4. in  fHicpi 

(*) 

23.  5757 
23.  5766 

23. 5787 
23.5820 

23.5772 
-    23.5793 

No.  4.  detached 

Diflereiices 

+.0009 

25.  0001 
25.0U06 

+.0033 

+.0021 

1.532 

No.  3.  in  slice 

24. 9873 
24. 9883 

24.9811 
•  24.9809 

24.98950 
24.98993 

No.  3.  detached 

•«■»••••»«•• 

Differences 

+.0010 

+.  0005 

—.0002 

+.00643 

'    516 

No.  2.  in  «lice 

26.3960 
26. 3939 

26.  4(»37 
26.4049 

26. 4240 
26. 4280 

26.40790 
26.40693 

1 

No.  2,  deta<^hcd 

: 

Diirerencea 

i 

-.0021 

+.0012 

-+.0040 

+.00103 

1,170 

No.  l.in  Hlice 

27. 8290 
27.8404 

27.  82:K3 
27.8169 

27. 8242 

27.8238 

27.82550 
27. 82703 

No.  1.  detached 

+.0U4 

-.0064 

—.0004 

+.00153 

1,651 

*  These  diameters  were  disturhed  by  the  lathe  tool  when  cutting  oat  the  rings* 
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/^ 


iTI'b.^S/vS 


0 


X 


K 


M 


c 161  62  1 
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ISo.  5364. 


31«irR8y    B  T  R 

Measurements  of  diameters. 


Bing. 

Diameters. 

Stress  per  sqnare 
inch. 

A 

B 

C 

Mean. 

Tension. 

Compres- 
sion. 

Ko.<L  in  slice 

Inehss. 

10.0224 
10.0222 

Inehen. 
10. 0307 
10.0311 

Ineke*. 
10. 0280 
10.0277 

Inehen. 
10. 02703 
10. 02700 

Pounds. 

Poundt. 

Now  6.  detached. .....~ 

THffinmiiflMi 

"" 1 

—.0002 

+.0004 

—.0003 

—.0003 

90 

"No.  5.  in  slice 

11.6750 
11. 6755 

11. 6740 
11. 6743 

11.6710 
11.6717 

11.  67X13 
11. 67383 

Ho.  5.  detached 

THffereDC<!)ft  -  ^  - . 

1 

+.0005 

+.0003 

+.0007 

+.00050 

1,290 

^o.  4.  in  alice 

13.3274 
13. 3277 

13.3247 
13.8242 

13.3227 
13.3221 

13. 32403 
13. 32467 

1 

No.  4.  detached 

-\-.(xm 

-.0005 

-.0006 

—.00026 

590 

No.  3.  in  elioe 

14.8539 
14.9520 

14.9295 
14. 9291 

14.0535 
14.9520 

14. 94563 
14. 94437 



No.  3.  detached. .'. 

Differenoee  -... 

-.0019 

—.0004 

—.0015 

—.00126 

2,530 

Ifo  2  in  slice. ............. 

16.5929 
10.5909 

16. 5948 
16. 5934 

16.5079 
16. 59(51 

16. 59620 
16. 59347 

Jfo.  2.  detached. 

1 

Diiferencee - . 

1 

-.0020 

—.0014 

-.0018 

— .  00173 

3,130 

1  Ko.I.iJislioe.. 

18.2622 
18.2648 

18.2450 
18.2405 

18.2500 
18.2533 

18. 25240 
18.25287 

! 

Ko.  1.  detached 

DiffeTenoea ......... 

^                      i 

+.0026 

-.0045 

+.0038 

+.00047 

770 

\ 
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TAKEN  FROM 
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INITIAL   STRAINS.  273 

Fifteen  disks  were  cut  from  a  cold-rolled  iron  bar,  and  from  the  rim 
of  each  disk  a  ring  ^inch  thickness  was  taken. 

The  internal  strains  in  these  rings  were  determined  with  the  metal 
in  the  condition  it  existed  in  the  bar,  also  after  the  cylindrical  surface 
of  two  of  the  disks  had  been  peined  with  a  hand  hammer,  and  after 
oUiers^had  been  annealed  at  temx)eratures  ranging  from  368  to  1,408 
demean  Fahr.  * 

Certain  rings  were  turned  out  from  the  interior,  reducing  the  thick- 
ness of  metal  to  'M7,  the  changes  in  diameters  being  obser\'ed  both 
when  the  ring  was  first  detached  fronr  the  disk  and  after  the  subsciiuent 
reduction. 

The  stresses  corresponding  to  the  strains  released  were  computed, 
assuming  for  the  purpose  a  modulus  of  elasticity  of  27,000,000  pounds 
per  square  inch. 

Some  rings  were  cut  apart  radially,  the  expansion  of  chord  measure- 
ment across  the  cut  showing  additional  strains  were  released. 

In  disks  A,  B,  and  C,  taken  from  the  bar  in  its  ordinary  cold-rolled 
condition,  the  compression  stresses  ranged  from  12,030  pounds  per 
square  inch,  to  15,300  pounds  per  square  inch,  and  the  strains  were  well 
distributed  over  the  thickness  of  metal  in  the  rings,  as  shown  by  their 
behavior  when  reduced  in  thickness. 

The  Inetal  was  evidently  capable  of  retaining,  at  least  for  the  time 
being,  more  intense  strains,  which  in  peined  disk  D,  wh^n  reduced  to 
".17  thickness,  amounted  to  23,070  pounds  per  square  inch. 

In  the  rings  from  both  D  and  E  the  strains  appear  to  have  been 
sensildy  greater  near  the  i>eined  surface  than  at  a  depth  of  jr  inch. 

The  efiect  of  anneaUng  at  the  higher  temperatures  employed  was 
very  marked.  _ 

After  having  been  heated  to  1,408  degrees  Fahr.  the  stresses  in 
ring  6  were  reduced  to  994  i)ounas  per  square  inch,  and  those  rings 
exposed  to  lower  temperatures  down  to  852  degrees  Fahr.  appear  to 
have  had  their  internal  strains  diminished.  Below  852  degrees  Fahr. 
there  was  irregular  behavior. 

H.  Ex.  161 18 
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Initial  strains. 

SKETCH  OF  RIH08  TAKEN  FROM  J)ISKS. 


8 


Disk  A. 


Bing. 

Diameters. 

Corre- 
sponding 
compress- 
ion stress 
per  square 
inch. 

1 

S 

8 

Mean. 

In  disk 

Itu^ies. 
3. 5216 
3.5236 

Inehu. 
8.5286 
8.5296 

Inches. 
3.5220 
3.5238 

In^es. 
3.52406 
3. 52573 

PffUnds. 

T)nt  ArhAd            ...«....•••••••.•••• 

Differences 

-f.0020 

+.0012 

+.0018 

+.00107 

12.790 

Turned   out   on    inside   to  'M7 
lliickness  ...................... 

3.5233 

3.5297 

3.5230 

3.52563 

Total  differenoes 

+.0017 

+.0011 

+.0019 

+.00157 

12.030  « 

Chord  1 — 2  exp^ruded  ".0052  when  ring  was  cut  apart  radially. 

Disk  B. 


In  dink • 

8.5355 
3.5377 

3.5329 
8.5357 

3.5333 
3.5340 

3.53390 
*  3.53580 

Delaobed 

, 

Differences 

+.0022 

+.0028 

+.000? 

+  .00190 

14,520 

Turned  out  on   inside   to   ".17 
thiokness  ...................... 

3.5376 

3.5363 

3.5330 

3.53563 

Total  differences  ........... 

+.0021 

+.0034 

—.0003 

+.00173 

13,220 

Disk  C, 


"RAfhrA  Tw^fniniF  ..•.•...••.•••••••• 

3.5365 
3.5353 

3.52t9 
3.5283 

8.5263 
3.5205 

3.52990 
3.53003 

A  tt^-m  TMininir .•..•.....•••••• 

TMflSAVAnAM  .1^... ...... .«••.. 

—.0002 

+.0004 

+.0002 

+.00013 

Detached .«.. 

3.5355 

8.5297 

3.5299 

3.53170 

Differences 

+.0002 

+.0014 

+.0034 

+  .00167 

^2,770 

Turned  out  on   Inside  %o   ".17 
tliiokneefi           ................. 

8.5370 

3.5296 

3.6206 

3.53203 

Total  differences  ........... 

+.0017 

+.0013 

+.0030 

+  .00200 

15,300 

INITIAi.   STRAINS. 


Disk  D. 
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King. 

DiAmeters. 

Corre- 
sponding 
oompreas- 
ionstreas 
peraqnare 

inch. 

1 

2 

8 

.   Mean. 

Before  peinini^....... .--.. 

Inehia. 
3.5381 
3.5376 

Inehet. 
3.5358    . 
3.5356 

Inehsf. 
3.5359 
3.5340 

lnehe». 
3. 53660 
3. 5,3573 

Pound*. 

A  fler  rmniDflT 

Differenoes 

-.0005 

3rM32 

—.0002 

-.0019 

_.  00««7 

'DetAChftd 

.  v^r^w           1                     

3.5378 

3.5340    I      3.53833 

IHffcrtnicon ................. 

+.0056 

+.0022 

.0000         +.00260 

10,850 

Tamed   oat  on   inside   to   ".17 
thiclKiie«ff  ....:..  

3.5506 

3.5387 

3.5272 

3.53883 

Total  differencea 

+.0130 

+.0031 

-.0068 

+  .00310    i        9^  ff7A    i 

•     1 

Disk  E. 


I    Before  peioing 

3.5284 
3.5282 

3.5366 
3.5363 

3.5287 
3.5286 

3. 53123 
3. 53103 

1     Afl^r  wiTiiDic" 

■            m^  >_a      |.w.a..w^    .................... 

Pifff  renoea 

-.0002 

—.0003 

—.0001 

—.00020 

Detached 

3.5304- 

3.  .5381 

3.5301 

3. 53286 

1'            Differenoea 

+,0022 

+  .0018' 

+  .0015 

+.00183 

13.  990 

1    Turned  out  on  inside  to   ".17 
I      thickness 

3.5311 

3.5390 

3.5300 

3.53336 

............ 

1            Toi^  differencea 

+.0029 

+.0027 

+.0014 

+. 00233 

17,820 

Disk  P. 

Heated  to  an  estimated  temperature  of  l,208o  Fahr.  and  cooled  in 
air,  which  caused  a  decrease  of  ".0003  in  the  mean  diameter. 


ladliik ^ 

3.5363 
3.5362 

3.5255 
3.5262 

3.5284 
3. 5294 

3.  53007 
3. 53060 

Detached .' 

IMfferencea 

—.0001 

+.0007 

+.0010 

+.  00053 

4,050 

-         ^ 

Chord  1 — 2  expanded  ".0103  when  ring  was  cut  apart  radially. 

Disk  G. 

Heated  to  an  estimated  temperature  of  1,408^  Fahr.  and  cooled  in 
^)  which  caused  a  decrease  of  ".0001  in  the  mean  diameter. 


IndUk 

3.5310 
3.5313 

3.5355 
3.5355 

3.5260 
4.5261 

3.53083 
3. 53096 

Detached 

.... 

• 
Differences........... 

+.0003 

.0000 

+.0001 

+.00013 

994 

QkovA  1 — 2  expanded  ",0013  when  ring  was  cut  apait  radially. 
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INITIAL   STRAINS. 


Disk  H. 


Heated  to  an  estimated  temperature  of  628^  Fahr.  and  cooled  in  air, 
which  caased  a  decrease  of  ".00013  in  mean  diameter. 


1 

Bing. 

• 

Diaiiielem. 

Corree- 

IWDding 

oompree- 

Bion  stxeea 

persqiure 

incn. 

1 

2 

8 

Me«D. 

In  disk 

Intftes. 
3.4883 

4.4895 

Inche*. 
3.4705 
3.4726 

Inches. 
3: 4875 
3.4889 

IneheM. 
3.48210 
3.48387 

Ptmnd*. 

Detached 

Differences - 

+.0012 

+.0^1 

+.0014 

+  .00157 

12.170 

Chord  1 — 2  expanded  '^0146  when  ring  was  cut  apart  radially. 

Disk  I. 

Heated  to  an  estimated  temperature  of  616°  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ^'.0001  in  mean  diameter. 


In  disk 

3.4854 
3.4860 

3.4800 
3.4904 

8. 4934 
3.4944 

3.48927 
3.49027 

« 

Detached 

Differences 

+.0006 

+.0014 

+.0010 

+.00100 

7,740 

Chord  1—2  expanded  '^0124  when  ring  was  cut  apart  radially. 

Disk  J. 

Heated  to  an  estimated  temperature  of  540<^  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00014  in  mean  diameter. 


In  disk 

3.4890 
3.4904 

3.4740 
3.4709 

3.4814 
3.4829 

3,48177 
3.48340 

Detached 

Differences 

+.0014 

+.0020 

+.0015 

+.00163 

12,640 

Chord  1 — 2  expanded  ".0116  when  ring  was  cut  apart  radfally. 

Disk  K. 

Heated  to  an  estimated  temperature  of  368^  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00003  in  mean  diameter. 


In  disk 

3.4939 
3.4945 

3. 4874 
3.4806 

3.4880 
3.4881 

3.48943 
X'49073 

Detached 

Differences 

+.0016 

+.0022 

+.0001 

+.00130 

J. 
10,060 

Chord  1 — 2  expanded  ".0070  when  ring  was  cut  apart  radially. 


initial  strains. 
Disk  L. 
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Heated  to  an  estimated  temperature  of  660^  Fahr.  and  cooled  in  air, 
which  caused  a  decrease  of  ^^0001  in  mean  diameter. 


Ring. 

4 

DiftiDvten. 

Corre- 
sponding 
oompres- 
sion  Btreas 
per  square 
inon. 

1 

2 

3 

He«i. 

In  disk    

3.4800 
4.4866 

3.4877 
3.4905 

Jnehe*. 
3.4819 
3.4884 

3.48520 
3.48683 

Poundt. 

Pgfch<*d T ..  - . 

-f.0006 

+.0028 

-f.0015 

+.00163 

12,630 

Chord  1 — ^2  expanded '^0139  when  ring  was  cut  apart  radially. 

Disk  M. 

Heated  to  an  estimated  temperature  of  852^  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ''.00034  in  mean  diameter. 


In  disk     i 

3.4915 
3.4941 

8.4852 
3.4855 

3.4800 
3.4800 

3.48557 
3.48053 

TWitarlifHl r 

XMflbrcncQS •...•*..••. 

+.0026 

+.0003 

.0000 

+.00096 

7,440 

Chord  1 — 2  expanded  ''.0104  when  ring  wfis  cut  apart  radially. 

Disk  K 

Heatexl  to  an  estimated  temperature  of  876^  Fahr.  and  cooled  in  air, 
which  caused  an  increase  of  ".00026  in  mean  diameter. 


In  disk... 
Detached. 


DiiEBTences. 


3.4847 
3.4850 

3. 4810 
3.4814 

3.4810 
3.4829 

3.48223 
3. 48340 

+.0012 

+.0004 

+.0019 

+.00117 

9,070 

• 

Chord  1 — 2  expanded  ".0082  when  ring  was  cut  apart  radially. 

Disk  O. 

Heated  to  an  estimated  temperature  of  l,156o  Fahr.  and  cooled  in  air^ 
which  caused  an  increase  of  ".0001  in  mean  diameter. 


In  dink i... 

3.4875 
3.4880 

3.4879 
3.4889 

3.4725 
3.473U 

3.48263 

3.48300 

Detached: 

Differences... 

•  • •  ^1  ••••• «  «•« 

+.0014 

+.0010 

+.0005 

+.00097 

7,520 

Chord  1 — 2  expanded  ".0101  when  ring  was  cut  apart  radially. 
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No.  4384, 

Mark,  • 

Diameter,  ".510. 

Sectional  area,  .204  square  inch. 

Gaaged  length,  2'\ 


Applied  loads. 

Elonntion 
per  mch. 

Sncreflsive 

eloneation 

per  inch. 

Permanent 
set. 

Sacceaslve 
permanent 

set. 

Bemarkf. 

ToUi. 

Per  flo  aare 
inch. 

Ptmnda. 
204 
1,020 
2,040 
3,060 
4,080 
5.100 
6,120 
6,304 
6,508 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,<IOO 
30.000 
31,000 
32,000 
33,000 
34,000 
35.000 
36.000 
37,000  . 
38,000 
39.000 
40,000 
41.000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
•50,000 
51,000 
52.000 
53,000 
5t«000 
.'>5.000 
56.000 
57,000 
58.000 
59.000 
60,000 
68,920 

Jneh. 
0. 

.000100 
.000350 
. 000660 
.000800 
.001000 
.001300 
.001360 
.001460 
.001800 
.001750 
.002300 
.003300 
.004000 
.004600 
.005600 
.006050 
.006450 
.006750 
.007600 
.008350 
.009100 
.009600 
.010400 
.011000 
.011600 
.012100 
.012560 
.013150 
.014000 
.014750 
.015400 
.016100 
.017050 
.017600 
.018500 
.019600 

Inch. 
0. 

.000100 
.000250 
.000200 
.000250 
.000200 
.000300 
.000060 
.000100 
.000060 
.000250 
.000560 
.001000 
.000700 
.000600 
.000900 
.000560 
.000400 
.000300 
.000860 
.000760 
.000750 
.000600 
.000800 
.000600 
.000500 
.000600 
.000450 
.000600 
.000850 
.000750 
.000650 
.000700 
.000950 
.000550 
.000900 
.001000 

Jneh. 
0. 

a 

Jneh. 
0. 

Initial  load. 
Elastic  Umit. 

• 

Tensile  stren^h. 

0. 

*  .000160 

.000150 

6.712 

6.916 

7,140 
7,344 

7,548 

7,752 

7.956 

8,160 

ft.  364 

8.568 

8,77? 

8,976 

9.180 

9.384 

9.588 

9.792 

9.606 

10,200 

10.404 

16.608 

10,812 

41, 016 

11,230 

11,424 

11,628 

11,832 

12,096 

12.240 

.001100 

.000960 

.004500 

.003400 

V 

............ 

.oioooo' 

.005500 

1 

1 

1 

1 

14,060 

i 

. 

1 

Oeneral  amnvuiry. 


Tensile  streni^h  per  square  inch  of  oriffinal  section pounds. 

Elastic  limit  per  sonare  inch  of  orlglnw  section do. . . 

£loogBtion  i»er  inen  after  rupt  are inch . 

BloDgatlwi  per  inch  under  strain  at  elastic  limit do. . . 

Reduction  in  diameter  at  point  of  rupture do. . . 

Reduction  in  area  after  rupture,  per  cent  of  original  section 

Position  of  rupture at  the  neck 

Character  of  broken  surface. ....  granular,  surface  thickly  studded  with  small  cavities  "U)l+diameter 
Sbngiitian  of  inch  seciiana ".02,  ".02* 


68,920 

33.000 

.0200 

.001500 

.010 

3.9 
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STEEL   SHELL   CASTINaa. 
No.  912. 


Mark,  • 

Length,  6". 

Diameter,  ".798.  ' 

Sectional  area,  .50  square  inch. 

GiEkuged  length,  4".  . 


Applied  loads. 

CompTM- 

Kionper 

inch. 

Saooeasire 

comprea- 

Biou  per 

inon. 

^ 

Permaneiit 
set. 

Snoceeelye 

permanent 

•et. 

Remarks. 

TotiJ. 

PerMOMW 
iBon. 

Potffftdi. 

500 

2,500 

6,000 

7,600 

10,000 

12,500 

15,000 

15,500 

16,000 

16,500 

17.000 

17,500 
18,000 
18,600 
19,000 
10.500 
20,000 
20.500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
45,080 

Poumff. 
1,000 
6,000 
10.000 
16,000 
20,000 
26,000 
30,000 
31,000 
32.000 
33,000 
34,000 

86,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60.000 
52,000 
54,000 
56.000 
58,000 
60,000 
90,160 

Inch, 
0. 
.000050 
.000125 
.000250 
.000450 
.000676 
.000925 
.001000 
.001050 
.001125 
.001200 

.001826 
.001560 
.001926 
.003876 
.004626 
.006000 
.005475 
.005800 
.006300 
.006776 
.007260 
.007626 
.008126 
.008576 
.000200 
.009626 
.010626 
.011626 
.012700 
.013600 
.014876 

Ineih, 
0. 

.000050 
.000065 
.000125 
.000200 
.000225 
.000250 
.000075 
.000050 
.000076 
.000075 

.000126 
.000226 
.000375 
.001950 
.000750 
.000375 
.000475 
.000325 
;000600 
.000475 
.000475 
.000375 
.000500 
.000450 
.000625 
.000425 
.000900 
.001100 
.  001075 
.000900 
.001275 

Jndk. 
0. 

IneK, 
0. 

Tnitisl  losd. 

.000075 

.000075 

.000100 

.000026 

' 

Elastic  limit,  approx*    t 
imaie. 

.0000250 

.000150 

.003575 

.003325 

^ 

.005550 

.001975 

.007675 

.002125 

- 

.012425 

.004750 

•••••••••••• 

Failed  by  triple  flexure. 
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Ko.  4385. 

Marks^  •• 

Diameter,  ''.615. 

Sectional  ar^  .208  square  inch. 

Ganged  length,  2*'. 


Applied  loads. 

Elon  cation 
per  idcIl. 

Saoceasive 

elongation 

per  inch. 

Permanent 
aet. 

Sacceaaive 

permanent 

set. 

Bemarks. 

Total. 

Per  M  lure 
inca. 

Pounds. 
208 
1,040 
2,080 
3,120 
4.160 
5,200 
6,240 
6,448 
6.666 
6,864 
7.072 
7.280 
7.488 
7,696 
7,904 
8.112 
8,320 
8,528 
6,736 

9.152 
9,360 
9.568 
9,776 
9.964 
10,120 

Fmundt. 
1,000 
5,000 
10.000 
15.000 
80,000 
25,000 
80,000 
31,000 
32,000 
88,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
48,660 

Inch. 
0. 

.000150 
.000400 
.000550 
.000700 
.000050 
.001250 
.001300 
.001400 
.001450 
.001800 
.002500 
.003050 
.003900 
.004500 
.006000 
.006500 
.006000 
.006400 
.006B0O 
.007500 
.006060 
.006660 
.000360 
.010000 

Jndi. 
0. 

.000150 
.000260 
.000150 
.000150 
.000250 
.000300 
.000050 
.000100 
.000050 
.000350 
.000700 
.000550 
.000850 
.000600 
.000500 
.000500 
.000400 
.000500 
.000500 
.000600 
.000550 
.000500 
.000700 
.000750 

JneA. 
0. 
0. 

Inch. 
0 

Initial  load. 
Elastic  limit. 

Tensile  strength. 

0. 
.000100 

.000100 

.001050 

.000950 

.003850 

.002800 

■ 

General  eummary, 

TcnftfloslnBgth  per  aqnax^  inch  of  original  section pounds..    48,660 

JQastie  limit  per  square  inch  of  original  section do 33,000 

£Ion|catloin par incA after  rdptare inch..      .0100 

l?!lnffigatiffn  per  inoh  under  strain  at  elastio  limit do 001450 

Bedootkn  in  diameter  at  point  of  mptnre do 005 

Hedaetlon  in  area  after  mptnre^  per  cent  of  original  section 1. 9 

Foeitloii  of  ropfeore ".75  Arom  the  neck 

Character  of  nroken  surface..  ..granular,  snrfsoe  tUokly  studded  with  smail  cavities  ".01  -^  diameter 
mirrjrll^'^  ^  ^^'^  «^.**i4^«. •• "JUI^  ".01 
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STEEL   SHELL   CASTINQS. 


k 


No.  913. 

Marks,  •• 

Length,  5". 

T)iameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  4". 


I        Applied  loads. 


Total. 


Pound$. 

500 

2,500 

5,000 

7,500 

10,000 

12.500 

15.000 

16,500 
10,000- 
16.500 
17.000 
17,500 
18.000 
18,500 
19,000 
19,500 
20,000 
21,000 
22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
38,000 
-  34,000 
35.000 
47,240 


Per  square 
inon. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 

31,000 
32.000 
33,000 
34,000 
35,000 
36.000 
37,000 
38,000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,0b0 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
94,480 


Compres- 
sion p«r 
inch. 


Inek. 
0. 

.000050 
.000225 
.000375 
.000525 
^000725 
.001060 

.001150 
.001250 
.001450 
.001700 
.002075 
.002600 
.003200 
.008700 
.004276 
.004700 
.005525 
.006500 
.007500 
.008500 
.000525 
.010325 
.011375 
.012550 
.013600 
.014875 
.015425 
.017000 
.018375 
.  019575 
.021075 


Successire 
compres- 
sion per 
inch. 


Inch. 

0. 

.000060 

.000175 
.000150 
.000150 
.000200 
.000325 

.000100 
.000100 
.000200 
.000260 
.000375 
.000525 
.000600 
.000500 
.000575 
.000425 
.000825 
.000975 
.001000 
.001000 
.001025 
.000600 
.001050 
.001175 
.001050 
.001275 
.000550 
.  001575 
.  001375 
.001200 
.001500 


Permanent 
set. 


Inch. 
0. 


Saccessive 

permanent 

set. 


Inck. 
0. 


i 

.000050  j   .000050 

w000075  ,   .000025 

.  ..■  1 

.000850     .000775 

.1 

663266  r  .662356' 

1 

.007500     .004300 

'* 

.      ^    .  .  . 

.012025 

.004626 

........... .1. .  ......... 

Remarks. 


Initial  load. 


Elastic  limit,  apprcnd- 
mato. 


. 017875 


.005850 


Ultimate  strengtb. 


Failed  by  triple  flexure. 
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No.  Md4. 

Hark,  A. 

Diameter,  ".506. 

Sectional  area,  .20  square  inch. 

Ganged  length,  2". 


Applied  loads. 


Total. 


rounds. 
200 
1.000 
2,000 
3,000 
4^000 
5.000 
6.000 
6,300 
6.100 
6.600 
6,800 
TiOOO 
7.200 
7.400 
7,000 
7.800 
8,000 
8,400 
8,800 
9.200 

».6rjo 

10,000 
10,400 
10.800 

ii.aoo 

11,920 


FeraqiiAre 
inc. 


M1U 

incn. 


Pounds.. 
1,000 
5,000 
10.000 
15.000 
20.000 
25.000 
30.000 
31.000 
82.000 
33.000 
34,000 
35,000 
30.000 
37,000 
38.000 
30,000 
40.000 
42,000 
44,000 
48,000 
48,000 
50,000 
52,000 
54,000 
56,000 
57,000 


Elongation 
peruicb. 


Inth. 
I. 

.000100 
.000900 
.000460 
.000600 
.000850 
.001100 
.001950 
.008300 
.010500 
.011400 
.012400 
. 014050 
.015400 
.016800 
.016400 
.020000 
.0250 
.0300 
.0675 
.0425 
.0475 
.0525 
.0575 
.0660 


Sncoemive 

eloasation 

per  Inch. 


Inch. 
0. 

.000100 
.000200 
.000160 
.000150 
.000250 
.000250 
.000850 
.001850 

.ooTaoo 

.000900 

.001000 

.001650 

.001360 

.001400 

.001600 

.001600 

.0050 

.0060 

.0075 

.0050 

.0050 

.0050 

.0060 

.0075 


Permanent 
•et. 


Jnek, 

0. 
0. 
0. 
0. 
0. 
0. 


Saccenaive 

permanoit 

•et. 


0. 


Inch. 


.  000100           .  000100 

1 

'•biiioo .oiiioo* 

1 

............  ........./.. 

"  .iiwob    '    .'667406' 

1 
1 

•        1 

1 

; 

1 

Remarks. 


Initial  load. 


Elastic  limit 


Tensile  strength* 


General  Summary. 

Tmsile  strength,  per  square  inoh  of  original  section pounds. .    57, 600 

TQmmUc  limit,  per  square  inch  of  original  section do  —    30, 000 

Klongation  per  inch  after  rupture inch . .        .  085 

KloDgation  per  inch  under  strain  at  elastic  limit do 001 100 

B«dnction  in  diameter  at  point  of  rupture do 025 

ReducUon  in  ai^  after  rupture,  per  centum  of  original  section 0.5 

Position  of  rupture 'MO  fh>m  the  neck 

ClMi«cter  of  nroken  surface. . .  .granular,  spongy  spot  at  the  circumference.    Opened  eracks  in  the  sur- 
face of  stem. 
SjoBgaUon  of  ineh  sections ".00  ''.06 
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8TEEL   SHELL   CASTINOa 


No.  4495. 

Mark,  B. 

Diameter,  '"•505. 

Sectional  area,  .20  square  inch.  > 

Gauged  length,  2".  . 


Applied  loads. 

Elongation 
permch. 

SncG«8aiye 

elongation 

per  inch. 

Permanent 
set. 

Sucoeaaire 

permanent 

set. 

• 

Komarka. 

Total. 

Ter  square 
incb. 

Pcitndt. 

200 

1,000 

2,000 

9,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8.200 

8,400 

8,600 

8,800  . 

9,000 

9,200 

9,400 

9,600 

9,800 

10,000 

10,200 

10,400 

10,600 

10,800 

11,000 

11,200 

11,400 

11.600 

11,800 

12,000 

12,800 

13,600 

14, 310 

Poxmd*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
64,000 
68,000 
71,660 

Inch. 
0. 

.000100 
.000250 
.000450 
.000650 
.000800 
.000950 
.001150 
.001300 
.001350 
.001400 
.001450 
!  001500 
.001550 
.001650 
.001860 
.002050 
.002200 
.002400 
.002550 
.002700 
.003050 
.003400 
.003700 
.003850 
.004100 
.004500 
.004900 
.005350 
.0100 
.0125 

Inch. 
0. 

.000100 
.000150 
.000200 
.000200 
.000150 
.000150 
.000200 
.000150 
.000050 
.000050^ 
.000050 
.000050 
.000050 
.000100 
.000200 
.000200 
.000150 
.000200 
.000150 
.000150 
.000350 
.000350 
.000300 
.000150 
.000250 
.000400 
.000400 
.000450 
.004650 
.0025 

Inch. 

Ineh. 
0. 

Initial  load. 
Elfwtio  limit. 

Tenfiile  strength. 

0. 

0. 

a 

0. 

..*•.. 

1 

1 



General  aummary. 

Tensile  strength  per  square  inoh  of  origintd'sectlon pounds..    71.550 

Elastic  limit  per  square  inch  of  original  section .do 46, 000 

Elongation  per  inoQ  after  rapture iQch..      .0150 

Elongation  per  inch  under  strain  at  elastic  limit do 0O165O 

Reduction  in  diameter  at  point  of  rupture I do 005 

Reduction  in  area  after  rupture,  per  centum  of  original  section f.g 

Position  of  rupture ^ "7  from  the  neck 

Character  of  broken  surface granular 

Elongation  of  inch  sections ^•.  ''X!2»".0l 


i^J   *' 


STEEL   SHELL   CASTINGS. 

No.  4406. 

Mark,  O. 

Diameter,  ".505. 

Sectional  area,  .20  square  inch. 

Gauged  length,  2". 
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Applied  loMli. 

Elongation 
permch. 

• 
SaooesftiTo 
eloneation 
permch. 

Permanent 
•et. 

Succemive 

permanent 

set. 

Bemarks. 

ToUL 

Persqiiare 
in^i. 

f  Pounds. 

200 
1,000 

2,odo 

3,000 
4,000 
5.000 
5.600 
5,800 
8,000 
8.300 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28.000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
65,600 

Inch. 
0. 

.000100 
.000350 
.000550 
.000800 
.001100 
.001600 
.001600 
.001900 
.002400 
.003700 
.008200 
.003000 
.004550 
.005400 
.005000 
.006650 
.007550- 
.008550 
.000000 
.010300 
.011400 
.012450 
.013000 
.014450 
.015500 
.016000 
.018100 
.019500 
.0200 
.0250 
.0300 
.0360 
.0400 
.0460 
.0500 

Inch. 
0. 

.000100 

.000250 

.000200 

.000250 

.000300 

.000400 

.000100 

.000300 

.000500 

.000300 

.000500 

.000700 

.000650 

.000850 

.000500 

.000750 

.000900 

.001000 

.000450 

.001300 

.001100 

.001050 

.001150 

.000850 

.0010.50 

.001400 

.001200 

.001400 

.0005 

.0050 

.0050 

.0050 

.0050 

.0050 

.0050 

Inch. 
0. 

Inch. 
0. 

Initial  load. 

Elastic  limit. 

Tensile  strength. 

0. 

.000850 

.000850 

8,400 

8,600 

8,800 

7.000 
7.200 
7,400 
7,600 
7.800 
8,000 
8,200 
8,400 
8.600 

8  800^ 

8,000 

9,200 

9.400 

9.600 

9,800 

10,000 

10,400 

10,800 

U,200 

11,600 

12,000 

12,400 

12,800 

13*100 

.003150 

. 002300 

.007050 

.003000 

.011000 

.004850 

1 

1 

i 

'   *  1 

. 

Oentral  summary. 

Tenaile  streDgth  per  sqnare  inch  of  original  section pounds. .    65, 500 

Elaatic limit  per  square  inch  of  original  section ....do 29,000 

Elongation  per  inch  after  ruptare "1 . . . inch . .      .  0500 

Elongation  per  inch  under  strain  at  elastic  limit do :  OOIOUO 

Bedaction  in  diameter  at  point  of  rupture do 015 

Seduction  in  area  after  rupturejMr  centum  of  original  section 5. 7 

Poaitian  of  rapture ".85  ft>om  the  neck 

Character  of  broken  surface gninular,  20  percent  of  surface  dark  colored 

Elongatiozi  of  inch  secUons '\04,  ''.06* 
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STEEL   SHEtL   CASTINGS. 


No.  936. 


Mark,  A.        . 

Length,  6". 

Diameter,  ".798. 

Sectional  area,  50  sqnare  inch. 

Gauged  length,  4". 


Applied  loads. 

Conjprea- 

aionper 

inch. 

Socceasive 

compres- 

aionper 

incn.. 

Permanent 
aet. 

Succeesire 

Remarka. 

Total. 

Per  iq  nare 
incn. 

permanent 
aet. 

1 

Pound*. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

14.000 

14,500 

15,000 

15,500 

16,000 

16,500 

17,000 

17,500 

IB,  000 

18,600 

•19,000 

19,500 

30,000 

29,540 

Pound*. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
34,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
59,060 

Jneh. 
0. 

.000125 
.000250 
.000375 
.000525 
.000700 
.000760 
.001250 
.007200 
.006375 
.009575 
.010600 
.011350 
.012025 
.013025 
.014225 
.015225 
.016125 
.017000 

Inch. 

0. 

.000125 
.000125 
.000125 
.000150 
.000175 
.000050 
.000600 
.005090 
.001175 
.001200 
.000925  ^ 
.000850 
.000650 
.001000 
.001200 
.001000 
.000900 
.000675 

Inch. 
0. 
0. 
0. 

Inch. 
0. 

Inltlalload. 
lOaatic  limit. 

Ultimate  atrength. 

.000025 
.000050 

.000025 
.000025 

1 

\""' 

1 

1 

1 

...........  |...... 

1          > 

1            ■ 

^ 

1 

Failed  by  triple  flexure. 


'|B^** 
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No.  937. 

Mark,  B. 

Length,  5''.  r 

Diameter,  ".798. 

Sectioual  area,  .50  square  inch. 

Ganged  length,  4". 


Applied  loads. 


Total. 


500 
2,500 
5,000 
7,500 
10.000 
1Z500 
15.000 
15,500 
10,000 
10,500 
17.000 
17,500 
16,000 
ia.500 
19.000 
19,500 
10,000 
20.500 
31,000 
21,500 
22,000 
22,500 
23,000 
23.500 
21.000 
M,500 
25.000 
25,500 
261.000 
28.500 
27.000 
27,500 
28,000 
28,500 
29,000 
29,500 
30.000 
52,000 


Per  M  uare 
inon. 


1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
44,000 
45,000 
46.000 
47.000 
48,000 
40,000 
50,000 
61,000 
52,000 
53.000 
54,000 
56,000 
56.000 
57,000 
58,000 
50.000 
60,000 
105,800 


Comprea- 

■ion  per 

incD. 


Inch, 
0. 

.000126 
.000300 
.000425 
.000600 
.000775 
.00O»'25 
.000050 
.001000 
.001050 
.001075 
.001125 
.001175 
.001200 
.001250 
.001275 
.001325 
.  001425 
.  001475 
.001550 
.001625 
.001800 
.002050 
< 002425 
.003375 
.003925 
.004275 
.004700 
.005050 
.005550 
.006000 
.006450 
.006850 
.007250 
.007700 
.008250 
.008575 


Sucoeasire 

comprea- 

aion  per 

inch. 


Inch. 


Permaneut 
set. 


Inch. 


0. 


0. 


8ncoeaaiTe 
permanent 


Inch. 


0. 


Remarka. 


.000025 


.000050 


.000025 


000100 


000050 


.000125 

.000175 

.000125 

.000175 

.  000175 

.000150 

.000025 

.000050 

.000050 

.00002& 

.000050 

.000050 

.OO04r25 

.000050     1. 

.000025    ;. 

. 000050    I 

.  000100     I 

.000050    I 

.000075    ! 

.000075     1  Elaatlo  limit. 

.000175    I      .000375    I       .000275 

.000250    ' 

.000375  I 
.000050  '. 
.(M)0550  '. 
.000350  t 
.000425  <. 

.000350  ;, 

.000500 
.000150   . 
.000450  j 
.000400 
.000400  ! 
.000450  ' 
.000550  ' 
.000325 


Initial  load. 


.1 


.002600 


002225 


.001575 


.001975 


.006525 


.001950 


Ultimate  strengtb. 


Failed  by  triple  flexnre. 
H.  Ex.  161 ^19 
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STEEL   SHELL   CASTINGS. 


No.  938. 

Mark,  0. 

Length,  6". 

Diameter,  ''.798. 

Sectional' area,  .50  square  inch. 

Gauged  length,  M'. 


Applied  loads. 

...        « — 

Compres- 
sion per 
iucn. 

Successive 

compres< 

sion  per 

inon. 

Permanent 
set 

Suooessive 

permanent 

set 

Bemarka. 

Total. 

Per  square 
inch. 

TwindM. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
13,000 
13,500 
14,000 
14.500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,500 
18,000 
18,500 
19,000 
19,500 
20,000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
35,000 
36,310 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43,000 
44,000 
i5,000 
46,000 
47,000 
48,000 
49,000 
90,000 
72,620 

0. 

.000150 
.000323 
.000500 
.000650 
.000875 
.000950 
.001000 
.001152 
.001250 
.  001475 
.002175 
.003225 
.004325 
.005375 
.006200 
.006750 
.007500 
.008500 
.009250 
.010000 
.  010575 
.011325 
.012125 
.013175 
.013975 
.014575 
.015500 
.016725 
.017500 
.018375 

Inch, 
0. 
.000150 
.000175 
.000175 
.000150 
.000225 
.000075 
.000050 
.000125 
.000125 
.000225 
.000700 
.001050 
.001100 
.OOIO.'X) 
.000825 
.000550 
.000750 
.001000 
.000750 
.000750 
.000575 
.000750 
.000800 
.001050 
.000800 
.000600 
.000925 
.001225 
.000775 
.000875 

0. 

0. 

luiUalload. 

■ 

Elastic  limit. 
Ultimate  strength. 

.000025 
.000100 

.000025 
.000075 

••-••••■•?•• 

.'000500 

.000400 

.004925 

.004425 

.008500 

.003675 

.012250 

.003750 

.016450 

.004200 

Failed  by  triple  flexure. 
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CAST  IBOH  AHB  PIG  IBOV. 


CAST  IBOK. 


No.  of 
test. 


4360? 

43615 

4385 

4386 

4387 
4374 

4341 
4342 
4372? 
43735 


Description  uid  marks. 


Remelted  12"Dyerprq}eotiles. 


12HShHtB  Li iFrom  Watertown  Arse- 

8"RS /    nal  Foundry. 


8 
12MSliUs 


Fractiired  pintle  plate  of  12"  carriage. 
do 


Broken  part  of  Eaaton  and  Anderson  carriage. 


Tensile 

Diameter. 

Sectional 
area. 

strength 

per 
square 

« 

inch. 

Inehet. 

So.  inch. 

Pound*. 

1.120 

1.00 

21,7S0 

1.129 

1.00 

20  OOOr 

1.129 

1.00 

20,980 

1.129 

1.00 

12, 370 

1.129 

1.00 

26,100 

1.129 

1.00 

25,570 

1.129 

1.00 

10, 740 

1.129 

1.00 

14,360 

1.129 

1.00 

25,870 

1.129 

1.00 

26,840 

HUIRKIRK  PIG  IRON. 


First  pig 

Second  pig 

Third  piff 

Fourth  ^g  ...4 


1.129 

1.00 

20,200 

1.129 

1.00 

24.740 

1.129 

1.00 

30,020 

1.129 

LOO 

28.780 

292  .CAST   IKON    AND   PIG   IRON. 

CAST  nOH  FBOM  IS-DTCH  SHOT,  OAST  AT  WAIEBVLIET  AE8ZVAL. 

:So.  4350. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Gktnged  lengtn,  6". 


Applied  loads. 

• 

£lon|j;atioD 
por  moh. 

Sacceeeive 

elongation 

per  inch. 

Permanent 
set. 

k 

Snooeasive 

permanent 

set. 

Bemarka. 

'Total. 

Per  sOnare 
inch. 

Poundt. 
250 
600 
750 
1,000 
1,250 
1,500 
1,760 
2,000 
2,250 
2,600 
2,750 
'    3,000 
3,250 
3,500 
8,750 
4,000 
4,250 
4,500 
4,760 
5,000 
5,250 
5,500 
6,750 
6,000 
6,250 
6,500 
6,750 
7,000 
7,250 
7,500 
7,760 

Pmrndt. 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8.000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

29,000 

30,000 

31,040 

Inch. 
0. 

.000033 
.000117 
.000367 
.000200 
.000267 
.000333 
.000433 
.000500 
.000600 
.000050 
.000717 
.000800 
.000883 
.000967 
.001067 
.001167 
.001300 
.001400 
.001500 
.001567 
.001733 
.001867 
.002033 
.002200 
.002433 
.002600 
.002867 
.003150   . 
.003683 

Inch. 
0. 
.000033 
.000084 
.000050 
.000033 
.000067 
.000066  •> 
.000100 
.000067 
.000100 
.000050 
.000067 
.000083 
.000083 
.000084 
.000100 
.000100 
.000183 
.000100 
.000100 
.000067 
.000166 
.000134 
.000166 
.000167 
.000233 
.000167 
.000267 
.000283 
.000533 

Inch. 
0. 

Inch. 
0. 

Initialload. 
Tensfk  ntrengtfa. 

0. 

0. 

.000017 

.000017 

.000067 

.000050 

.000217 

.000150 

.000450 

.000233 

.001350 

.000900 

Fractured  2"  from  tlie  neck.    Appearance,  fine  granular. 


CAST  IROK   AND   PIG   IRON. 
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No.  4361. 


Diameter,  ^'.664. 

Sectional  area,  .25  sqaare  inch. 

Ganged  length,  6'^ 


A.'ppUtA  loads. 

EloontioB 
perueh. 

Saccessive 

elongation 

per  inch. 

Permanent 
set. 

Saooesslve 

permanent 

set. 

Bemarka. 

Total. 

Per  square 

PoumdM, 

250 
500 

750 
1,000 

1.260 
2,500 

«,750 
2,000 
2,250 
2,500 
2,750 
3,000 
3,250 
3.500 
3,750 
4,000 
4.250 

.4,500 
4,760 
5,000 
5,250 
5.500 
6,750 
6,000 
6,250 
0,500 
6,750 
7.OG0 
7.2S0 
7,500 

Pounds. 

1,000 

2.000 

9,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15.000 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25,000 

26,000 

27,000 

28,000 

39,000 

30,000 

Inch, 
0. 
.000033 

.000150 
.000183 
.000217 
.000300 
.000350 
.000450 
.00it517 
.000000 
.000067 
.000760 
.000833 
.000017 
.000083 
.001100 
.001183 
.001300 
.001383 
.001617 
.001600 
.001767 
.001867 
.00-40083 
.002200 
.002467 
.002650 
.003017 
.003250 
.00-3850 

Inch. 
0. 
.OOOOiiS 
.000117 
.000033 
.000034 
.000083 
.000050 
.000100 
.000067 
.000083 
.000067 
.000083 
.000083 
.000084 
.000066 
.000117 
.000083 
.000117 
.000083 

.(miu 

.000083 
.000167 
.000100 
.000166 
.000167 
.000267 
.000183 
.000.367 
.000233 
.000600 

Jtuh, 
0. 

Inch. 

0. 

Initial  load. 
Tensile  stnogth. 

0. 

0. 

•••••.•.••.. 

*"..'  '. 

.000033 

.000033 

.000133 

.OOOIOO 

.000267 

.000134 

.000467   ' 

.000200 

Fractured  2''.3  from  the  neck.    Appearance,  fine  granular. 
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CAST   IRON  AND   PIG  lEON. 


No.  903. 


Length,  6". 

Diameter,  ''.999. 

Sectional  area,  .785  sqnare  ijicli. 

Gauged  length,  4''. 


Applied  loads. 


Total. 


Povndt. 

785 
3,925 
7,860 
11,775 
12,500 
13,345 
14, 130 
14,  915 
15,700 
16,485 
17, 270 
18,055 
18.840 
19,625 
20,  410 
21. 195 
21, 980 
22,765 
23,550 
24,335 
25, 120 
25,905 
26,690 
27, 475 
28, 260 
29,045 
29,830 
30,615 
31,400 
32, 185 
32,970 
33.755 
34.540 
35,325 
36,110 
36,885 
37.680 
38.466 
39.^50 
40. 820 
42.390 
43,960 
45,530 
47.100 
48,670 
50,240 
51,810 
53,380 
54,960 
56,520 
58,090 
59.660 
61,230 
62,800 
77,660 


Per  aqaare 
incD. 


Pounds. 
1,C00 
5,000 
10,000 
15,000 
16,000 
17,000 
18,000 
19,000 
20,000 
21,000 
22,000 
23.000 
24,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52.000 
54,000 
50,000 
58,000 
60,000 
62,000 
64.000 
66,000 
08,000 
70.000 
72,000 
74.000 
76,000 
78,000 
80,000 
98,930 


Compree- 

sion  per 

Incn. 


Inch. 
3. 

.000250 
.000550 
.000800 
.000900 
.000950 
.001000 
.001100 
.001125 
.001200 
. 0U1250 
.001300 
.001400 
.001450 
. 001550 
.001625 
.  001675 
. 001725 
. 001825 
.001900 
.  001950 
.  002050 
.002150 
.002225 
.  002275 
.002325 
.002375 
.002500 
.002625 
.002750 
.002875 
.003000 
.003150 
.003275 
.003500 
.003725 
.003950 
.004200 
.004400 
.004825 
.005450 
.005875 
.006375 
.007125 
.  007650 
.008575 
.000525 
.  010700 
.  011750 
.012250 
. 012750 
.013975 
.015000 
.016275 


Snoceasive 

compres- 

aiou  per 

incn. 


Inch'. 

0. 
.000250 
.000300 
.000250 
.000100 
.000050 
.000050 
.000100 
.000025 
.000075 
.000050 
.000050 
.000100 
.000050 
.000100 
.00(K)75 
. 000050 
.000050 
.000100 
.  000075 
.000050 
.000100 
.000100 
.000075 
.OOOGfiO 
.000050 
.  000050 
.000125 
.000125 
.000125 
.  000125 
.000125 
.000150 
.000125 
.000225 
.000225 
.000225 
.000250 
.000200 

• . 000425 
.000625 
.000425 
.000500 
.000750 
.  000525 
.000925 
.000950 
.001175 
.001050 
.000500 
.000500 
.001225 
.001025 
.001275 


PMrmaneHt 

aet. 


Inch, 
0. 
0. 
0. 
.000025 


.000050 


.000075 


.000175 


.000200 


.000375 


000825 


001600 


003625 


007575 


011325 


Sucoeaalre 

permanent 

aet. 


0. 


Inch. 


i. 


.dod026 


,000025 


000025 


.000100 


.000025 


.000175 


.000460 


.000775 


.002025 


.003050 


.003750 


Bemarka. 


Initial  load. 


Ultlniale  atrengtb. 


Failed  by  triple  flexure. 

Oblique  sbeuring  cracks  developed  on  the  compression  side  of  the 
bend;  tensile  fractures  started  on  the  convex  side. 
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No.  904. 


Length,  6". 

Diameter,  '^a99. 

Sectional  area,  .785  square  inch. 

Ganged  length,  4'^ 


j        Applied  loa^a. 

Compree- 

■ion  per 

inch. 

Saooeasive 

i>A_. .— ^_  « 

Soeoessive 

I>enn«nent 

set 

Jneh, 

Kemarks. 

Total. 

^r  square 
Incn. 

aioii  per            set. 
inch. 

Fottndt. 
785 
3,925 

7,850 
11,775 
15,700 
19,025 

23.560 

Sp 

785 

3,925 

7,850 

11,775 

Pounda. 
1,000 
5.000 
10,000 
15.000 
20,000 
25,000 
30,000 

teGimenread, 

1,000 
5,000 
10,000 
15.000 
20.000 
25,000 
30.000 
35,000 
40,000 
45,000 
50.000 
60,000 
70,000 
80.000 

97.830 

• 

Inch, 
0. 
.000200 

IneK      1      Inch, 
0.                  0. 

.000200          0.                  < 

Initial  load. 

m 

Initial  load. 
Ultimate  strength. 

.000500          .000300    !    6. 

.000025 
.000750 
.001000 
.001025 

lasted  in  ma 

0. 
.000200 
.000500 

.000800 

.001075 

.001100 

.000875 

.001200 

.001300  • 

.002150 

.0U29S0 

.006750 

.011900 

.018375 

^.000125 
.000125 
.000250 
.000025 

chine,  and  n 

0. 

.000200 
.000300 
.000300 
.000275 
,.000025 

—.000125          .000125 

—.000300    1  —.000175 

—.000475    '  — .«M)175 

.000750    i      .000275 

ticroineter  reset. 

0.                  0. 

15,700 
19,825 
23.S50 
27,475 
31,400 
35,325 
39.250 
47,100 
54,960 
82,800 
76,800 

. 

—.000225 
+.000325 
.000100 
.000850 
.000800 
.0^8800 
.005150 
.006475 

—.000750 

—.000775 

—.000925 

— .000:f75 

-f.  000125 

.002900 

.007550 

.013100 

—.000750 

—.000025 

—.000150 

+.000550 

.000600 

.002775 

.004650 

.005550 

FaUed  by  triple  flexure. 

This  specimen  when  first  placed  in  the  testing  machine  was  carefully 
adjusted,  so  that  the  pressure  was  uniformly  received  at  the  ends.  It 
deTeloi>ed  a  tendency  to  deflect  convex  on  the  micrometer  side,  result- 
ing in  the  display  of  minus  sets. 

After  30,000  x>ounds  per  square  inch  had  been  applied  the  specimen 
was  readjusted  and  the  micrometer  reset  to  zero.  The  minus  sets  con- 
tinued to  appear  until  after  45,000  pounds  per  square  inch  had  been 
applied;  after  passing  which  load  the  sets  were  in  a  plus  direction. 
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RAILWAY   AXLE.  299 

This  axle  had  been  in  passenger  service^  and  had  run  about  100,000 
miles  when  taken  out  for  testing. 

The  chemical  composition  of  the  metal  was  as  follows : 

Per  cent. 

Carbon  combined 138 

Carbon  jrrapbitic 0\g 

Total 156 

Manganese 834 

Silicon : 006 

Snlphnr 115 

PfaosphornB 092 

Copper , 305 

The  metal  was  examined  for  internal  strains.  Six  disks  were  taken, 
three  from  each  end  of  the  axle,  and  rings  \'*  thick  cut  from  the  out- 
side of  the  disk.  When  detached  from  its  disk  each  ring  expanded, 
thus  showing  it  had  been  in  an  initial  state  of  compression,  the  magni- 
tude of  the  stresses  being  from  6,2.59  to  7,526  pounds  per  square  inch. 
Of  the  thi*ee  disks  from  end  A,  the  greatest  internal  strains  belonged 
to  that  taken  from  the  section  covej*etl  by  the  roller  bearing.  At  end 
B,  however,  the  corresponding  disk  showed  the  least  strains  of  the 
three.  It  is  not  apparent  from  this  evidence  that  any  change  in  in- 
ternal strains  had  been  caused  by  the  direct  compressive  action  of  the 
roller  bearings. 

Three  tensile  specimens  were  taken  from  each  end,  covering  a  section 
which  comprised  parts  of  the  wheel  seat  and  of  the  journal;  also  three 
specimens  came  from  the  middle  of  its  length. 

In  respect  to  its  tensile  properties,  the  metal  hsid  apparently  been 
undisturbed  by  the  service  it  had  seen. 

The  observations  were  extended  so  as  to  include  alternate  stresses 
of  tension  and  compression.  After  rupture  by  tension  the  longer  ends 
of  the  stems  of  three  specimens  were  turned  cylindrical  with  flat  ends 
and  then  tested  by  compression,  after  which  they  were  again  turned 
down  to  tensile  form  and  ret^sted  by  tension. 

The  fact  will  be  noted  that  when  loaded  by  compression,  after  rupture 
by  tension,  the  metal  possessed  a  higher  elastic  limit  than  previously 
found  in  the  tensile  t«st,  and  further  that  under  retest  by  tension, 
while  a  sharply  deflned  elastic  limit  was  not  found,  yet  a  very  high 
stress  was  received  before  any  permanent  set  was  detected. 

The  metal  in  this  axle  differs  in  respect  to  the  effect  of  overloading 
upon  its  opposite  elastic  limit  from  results  with  another  grade  of  steel, 
in  which  latter  case  permanent  sets  appeared  under  loads  much  below 
the  primitive  elastic  limit. 

That  this  axle  metal  originally  possessed  about  the  same  elastic 
limit  in  tension  as  in  compression  is  shown  by  the  tests  of  the  addi- 
tional specimens  taken  from  the  section  between  the  wheel  seat  and 
disk  A3. 

When  finally  ruptured  the  retested  tensile  specimens  showed  higher 
strength  with  limited  elongation,  except  in  the  contracted  section  at 
the  place  of  rupture. 

For  further  examination  by  aiterstresses  a  specimen  has  been  pre- 
pared having  2.5  inches  diameter  of  stem  by  6  inches  long,  which 
awaits  testing. 
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KAILW'AY  AXLE. 


TEST  OF  DISKS  YOU  IVTERVAL  ST&ADTS. 


'^thiekrtesm  of  ring. 


Length  ctdtBeml". 


No.  of 
test. 

Dlslc. 

A, 
A, 
A. 

Bi 
B, 
B. 

Diame- 
tera. 

Diameters  of  rings. 

Difference  in 
diameters. 

Catreapond- 

ingoom> 

pression 

stress  per 

sqnsxe  inch. 

Before 
detached. 

After 
detached. 

Total. 

Mean. 

4375 
4376 
4377 
4378 
4379 
4380 

1 
2 

3 
1 
2 
3 
•     1 
2 
3 
1 
2 
3 
1 
2 
3 
1 
2 
3 

Inches. 
3.9734 
3.9757 
3.9753 
3.9844 
3.9743 
3.9877 
4. 4726 

'   4.4770 
4.4671  . 
3.9907 
3.9863 
3.0813 
3.9936 
8.9871 
3.9936 
4.4809 
4.4846 
4. 4846 

Inehet. 
3.9738 
8.9772 
3.9759 
3.9858 
3.9747 
3.9887 
4.4741 
4.4771 
4.4680 
3.9922 
3.9874 
3.9817 
3.9967 
3.9896 
3,9937 
4.4823 
4.4848 
4.4861 

InOi. 
.0004 
.0015 
.0006 
.0014 
.0004 
.0010 
.0015 
.0001 
.0009 
.0015 
.0011 
.0004 
.0001 
.0025 
.0001 
.0014 
.0002 
.0015 

Ineh, 
[.00083 

V. 00093 

V. 00083 

[.00100 

(.00090 

(.00103 

Paundt. 

6,259        ] 

1 

•       7,006 

i 

5,568 
7,626 
6,764 

6,892 

i 
1 

RAILWAY   AXLE. 
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No.  4661. 


Mark,  A. 
Diameter,  1".129. 
Sectional  area,  1  square  inch. 
Ganged  length,  10''. 


Applied  loads. 

In  gftoged  langth. 

^ —^ 

Bemarks. 

Total. 

PerAqnare 
inch. 

Elongation. 

Set. 

PowndM. 

1,000 

5.000 

10,000 

15.000 

20,000 

25,000 

30,OUO 

31.000 

32,000 

33,000 

34,000 

35,000 

3fl«000 

37,000 

38,000 

39,000 

40,000 

42,000 

44,000 

46,000 

48,000 

50,000 

52,000 

54.000 

56«000 

56,000 

60,000 

62,000 

63.340 

0 

Pound». 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
87,000 

.     38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
60,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,340 
0 

Inehei, 

0. 

.0011 
.0028 
.0045 
.0061 
.0079 
.0100 
.0106 
.0115 
.0125 
.0670 
.1000 
.1220 
.1440 
.1612 
.1787 
.1870 
.26 
.30 
.36 
.42 
.47 
.64 
.63 
.76 
.80 

1.12 

1.44 

2.12 

2.70 

Jnche*. 

Initial  load. 
Elaatio  limit. 

—.0001 

.0002 

.0689 

..••••••••.• 

. •••.•»•.•.. 

Tensile  strenf^th. 
=  2.7  per  cent. 

Elongation  of  inch  sections:  'M3,  ''.20,  ".21,  ".23,  ".21,  ".24,  ".40, 
".62,»  ".27,  ".19. 

Diameter  at  fracture,  ".75.    Area,  ".442  square  inch. 

Contraction  of  area,  55.8  i)er  cent. 

Fracture  occurred  in  that  section  of  the  axle  under  the  wheel  seat, 
and  about  1  inch  from  the  inner  end  of  the  joumaL  Appearance  of 
fracture,  fine  silky. 
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RAILWAY   AXLE. 


No.  4652 


'^» 


Mark,  A. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  leogtli. 

Bemarks. 

Total. 

Per  sqaare 
incli. 

EloDgatioo. 

Set. 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
46,000 
48,000 
50.000 
52.000 
54,000 
56,000 
58.000 
60,000 
62,000 
62,710 
0 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
42,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62.000 
62,710 
0 

Inehei. 
0. 

.0013 
.0032 
.0048 
.0065 
.0081 
.0103 
.0117 
.0132 

Inch. 

Initial  load. 
Elastic  l!r:!t. 

0. 

.0006 

.0550 

.0710 

.1050 

.1192 

.1358 

.1530 

.1745 

.1890 

.24 

.36 

.42 

.48 

.57 

.65 

.77 

.92 

1.13 

1.52 

2.01 

2.66 

.0927 

Tensile  atroDRt.h. 
=26. 6  per  cent. 

Elongation  of  inch  sections:  ".13,  ".17,  ".20,  ".23,  ".22,  ".24,  ".30,  ".68», 
".31,  ".18. 

Diameter  at  fracture,  ".76.    Area,.  .454  square  inch. 

Contraction  of  area,  64.6  per  <ceut. 

Fractures  in  that  section  of  axle  under  the  wheel  seat  and  about  1 
inch  from  inner  end  of  journal.    Appearance  of  fracture,  finei  silky. 
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OOMP&ESSIOV   TEST  OF  8PEGIMSV  TAKEV  FROK  THE   BED  OF 

FBACTUEED  TEESUE  8FECIKEE. 

Ko.  4:652a. 

Length,  6". 

Diameter,  ".991. 

Sectional  area,  .771  square  inch. 

Ganged  length,  4". 


Applied  loads. 


ToUL 


J*c>wuiM. 
Til 
8,855 

7.710 
11.565 
15,420 
19.275 

ao.ot6 

20.817 

21.588 

22,359 

23,130 

23.901 

24,673 

25.443 

26.214 

26,985 

27,756 

28,527 

29,206 

30.069 

30.840 

31,611 

32.382 

33,153 

33,924 

34,685 

8S.466 

36.237 

87,008 

37.779 

38,550 

39,321 

40,002' 

40,863 

41,634 

42.405 

43,176 

43,947 

44,718 

45.489 

46,260 

47,081 
47,802 
48.573 
49,344 
50,115 


Per  sonare 
incn. 


Poundi. 
1.000 
5,000 
10.000 
15,000 
20,000 
25,000 
26.000 
27,000 
28,000 
29,000 
30,000 
31,000 
32.000 
33,000 
34,000 
35,000 
36.000 
37.000 
38,000 
39,000 
40,000 
41.000 
42,000 
43.600 
44,000 
45.000 
46,000 
47.000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 

61,000 
62,000 
63,000 
64,000 
65,000 


In  gauged  length. 


Compree- 
sion. 


Inch, 

0. 
.0003 
.0008 
.0013 
.0019 
.0025 
.0026 
.0027 
.0027 
.0029 
.0030 
.0031 
.0033 
.0084 
.0035 
.0037 
.0039 
.0040 
.0041 
.0042 
.OOM 
.0046 
.0048 
.0050 
.0051 
.0053 
.0055 
.0057 
.0060 
.0062 
.0065 
.0069 
.0072 
.0077 
.0080 
.0087 
.0095 
.0100 
.0108 
.0116 
.0128 

.0131 
.0187 
.0169 
.0191 
.0212 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 
—.0002 


—.0003 


—.0003 


—.0003 


—.0001 


.0004 


.0018 


•  0050 


.0127 


Bemarks. 


Initialload. 


Elastic  Uffllt. 


Rested  under  30,000  poonds  per  sqiuuro  Inch  three 
hours. 


Compression  test  discontinued. 
Specimen  tuinod  down  for  test  by  tonsion* 
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TEVSIolEr  TEST  OF  SPECIMEN  TAKEM  F£OM  COXPSBSSIOV 

ICEM. 


No.  46526. 


Diameter,  ''.605. 

Sectional  area,  .20  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound*. 
200 
1,000 
2,000 
3,000 
4,000 
5.000 
6,000 
7,000 

aooo 

9,000 

9,200 

9,400 

9.800 

9,  MX) 

10.000 

10,200 

10,400 

10,600 

10,800 

11,000 

11.20(1^ 
11,400 

11,600 

ii,aoo 

12,000 
12,200 
12,400 
12,600 
12,800 
13,000 
13,200 
13.400 
13,600 
13,800 
14,000 
14,200 
14.400 
14,600 
14,800 
15,000 
15,200 
15,400 
15.600 
15,800 
16,000 
16.200 
16,400 
16,600 
16.800 
17,000 
17.200 
17,240 
13,400 
0 


Per  sanare 
inoii. 


Pmtndt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56.000 
57,000 
58,000 
59,000 
60,000 

(a,  000 

62,000 
63,000 
64,000 
65.000 
66,000 
67,000 
68,000 
60,000 
70,000 
71.000 
72,000 
T.^000 
74,000 
75,000 
76,000 
77,000 
78,000 
79.000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 
86,000 
86,200 


In  gaaged  length. 


Elongation. 


Inch. 
0. 

.0002 
.0009 
.0013 
.0017 
.0022 
.0029 
.0033 
.0039 
.004:^ 
.0044 
.0045 
.0046 
.0048 
.0049 
.0051 
.0052 
.0053 
.0054 
.0055 
.0056 
.0057 
.0069 
.0061 
.0063 
.0065 
.0067. 
.0068 
.0070 
.0073 
.0076 
.0078 
.0080 
.0062 
.0086 
.0090 
.0092 
.0097 
.0101 
.0108 
.0112 
.  .0118 
.0128 
.0132 
.0141 
.0151 
.0161 
.0176 
.0103 
.0237 
.07 


.71 


Set. 


Inch. 

0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


.0001 


.0002 


.0003 


.0009 


.0014 


.0030 


Remarks. 


Initial  load. 


.0059 


.0142 


Tensile  strength. 
Load  at  time  of  ruptoro. 
=  0  per  cent. 


Elongation  of  inch  sections:  ".24»,  ".02,  ".01. 
Diameter  at  fracture,  ".37.    Area,  .108  square  inch. 
Contraction  of  area,  46  per  cent. 
Fractured  '^7  from  the  neck.    Appearance,  fine  silky. 
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No.  4653. 


Mark,  A. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Oauged  length,  10''. 


1 


Applied  loads. 


Total. 


,  1,000 
5.000 

^   IO.00O 

15,000 

».000 

25,000 

28.O0O 

29.000 

30,000 

3i.ooe 

32.000 
33,000 
31OO0 
35,  OOQ 
3«,  OOO 
37.000 
38,€HW). 
3».  OOO 
M,  OOO 
42..OQ0 

«,  ooo 

<S.  OO) 

5a.  CMM 
54,  O«0 

^  o«o 

5&.CM0 

«^««) 

o 


Per  ftquare 


In  ganged  length. 


i^"^i«'»''R«"«»- 


set. 


Pounda. 
l,oou 

S.OiM) 
10,000 
15,000 
20,000 
2&,d00 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
35,000 
30,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
68,000 
68.000 
60,000 
62,000 
62.980 
0 


Inehetm 

0. 
.0010 
.0025 
.0042 
.0060 
.0078 
.0089 
.0094 
.0099 
.0104 
'  .0109 
.0398 
.0820 
.1103 
.1240 
.1450 
.  1612 
.1775 
.2000 
.24 
.30 
.36 
.42 
.50 
.57 
.67 
.80 
.06 

1.19 

1.53 

2.04 

2.72 


IneK, 
0. 


0. 


0. 


0. 


Beioarks. 


InilUl  load. 


.0982 


KUstic  limit. 


Teniiile  strength. 
=  27.2  per  cent. 


^ongation  of  inch  sections:  ".16,  ".20,  ".23,  ".25,  ",27,  ".64,*  ".35, 
".2^j  ''.22,  ".18.    . 
^iEmeter  at  fractare,  ".75.  Area,  .442  square  inch. 
Contraction  of  area,  55.8  per  cent. 

^Vactnre  occurred  at  a  point  in  the  journal  1  inch-from  the  neck  at  its 
iiiuer  end.    Appearance  of  fracture,  fine  silky. 

H.  Ex.  161 ^20 
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Ko.4654. 


Marks,  A  B. 
Diameter,  l'M29. 
Sectional  area,  1  square  inclL 
Gauged  length,  10". 


Applied  loads.   < 

In  gauged  length. 

Hfonarka. 

Total. 

Per  aqnare 

iDCll. 

Elongation. 

Set. 

Fimiid: 
1,000 
5.000 

-10,000 
15,000 

.20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 

*  37, 000 
38.000 
30,000 
40,000 
42,000 
44,000 
46,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62.000 
63,120 
0 

TwKndM. 
1.000 
5,000 
10,000 
15,000 
20,000 
26,000 
28,000 
29.000 
80,000 
31.000 
32,000 
33,000 

'  34,000 
35.000 
36,000 
37,000 
38,000 
89,000 
40,000 
42.000 
44,000 
46,000 
48,000 
60,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62.000 
63,120 
0 

Inehtt. 

0. 
.0015 
.0031 
.0040 
.0066 
.0081 
.0091 
.0096 
.0100 
.0103 
.0107 
.0111 
.0116 
.0121 
.0350 
.0770 
.1336 
.1400 
.1580 
.22 
.26 
.32 
.38 
.45 
.53 
.61 
.73 
.88 

1.06 

1.38 

1.90 

2.24 

0. 

Initial  load. 

Elaaticllmlt. 

Rested  30  minutes  under  load. 

* 

Tensile  strength. 
—  24.4  per  o^t. 

0. 

0. 

0. 

.0003 

I 

j 

1. ........... 

Elongation  of  inch  sections :   ".15,  ".19,  ".19,  ".20,  ".20,  ".20,  ".21)» 
".45*,  ".21,  ".16.  I         7  7  r 

Diameter  at  fracture,  ".89.    Area,  .622  square  inch. 
Contraction  of  area,  37.8  per  cent. 

Appearance  of  fracture,  silky,  oblique.    Opened  cracks  in  cylindrical 
surface  of  stem  in  vicinity  of  fracture. 
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TSo.  4665. 


Marks,  A.  B. 
Biameter,  1/'120. 
Sectional  area,  1  square  incli. 
Gaaged  length,  10". 


I       ▲ppUed  loads. 

• 
In  gaaged  length. 

Rmnarka. 

Totl.      ^^'— 

Elongation. 

Set. 

1,000 

5,000 

10,000 

15,000 

90,000 

25,000 

30,000 

31.000 

32,000 

33.000 

34.000 

35,000 

30,000 

37,000 

38,000 

30,000 

40,000 

42,000 

44,000 

46.000 

4a,  000 

50,000 
52,000 
54,000 
36,000 
5a  000 
00,000 
02.000 
03,100 
0 

PoundM. 
1.000 
5,000 
10,000 
15.000 
20,000 
25,000 
30.000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
38.000 
40.000 
42,000 
44.000 
46,000 
48,000 
50,000 
52.000 
54,000 
56.000 
58.000 
60,d00 
62,000 
63,100 
0 

0. 

.0012 
.0030 
.0048 
.0065 
.0082 
.0100 
.0105 
.0110 
.0112 
.0117 
.0121 
.0375 
.0760 
.1140 
.1517 
.  1710 
.21 
.26 
.31 
.37 
.42 
.46 
.51 
.72 
.86 

1.08 

1.38 

2.07 

2.45 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

\ 

Tensile  strength. 
=  24.5  per  cent. 

0. 

0. 

.0002 

" 

Elongation  of  inch  sections:  ".16,  •.IT,  ".19,  ".22,  ".19,  ".19,  "38, 
".57»,  ".22,  ".16. 

Diameter  at  fracture,  ".77.    Area,  .466  square  inch. 

Ck>ntraction  of  area,  53.4  per  cent. 

Apjiearance  of  fracture,  silky  with  siDall  spots  of  lighter  colored 
metal.    Opened  slight  cracks  in  cylindrical  surface  of  stem. 
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C0MPBE88I0V  TEST  OF  SPECIMraT  TAKEIT  FBOK  THE 

FKACTUBED  TENSILE  SPECIHEH. 

Ko.  4655a. 

Length,  6''. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Ganged  length,  4". 


OF 


Applied  loads. 

In  ganged  length. 

Bemarks. 

Total. 

Per  aqiiare 
inch. 

Compres- 
sion. 

Set. 

Poundt. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
88.400 
39,200 
40,000 
40.800 
41,600 
42,400 
43,200 
44,000 
44,800 
45,600 
46.400 
47,200 
48,000 
48,800 
49,600 
50,400 
51,200 
52,000 

Pounds* 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48.000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 

Jneh. 

0. 

.0003 
.0010 
.0016 
.W21 
.0028 
.0035 
.0042 
.0048 
.0055 
.0056 
.0057 
.0061 
.0063 
.0068 
.0069 
.0072 
.0077 
.0082 
.0067 
.0092 
.0100 
.0108 
.0117 
.0128 
.0139 
.0152 
.0166 
.0185 
.0208 

Jneh. 

0. 

0. 

0. 

.0001 
.0001 
.0000 
.0001 
.0000 
.0001 
.0000 

Tnitialload. 

• 
Elastic  limit. 

.0005 

.0018 

.0060 

.0122 

Compression  test  discontinued. 

Specimen  turned  down  and  tested  by  tension. 
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TEH8I0V  TEST  OF  SPECDIEV  TASXH  PKOK  COMPRE88I0H  SPECI- 

No.  46556. 

Diameter^  ^'.505. 

Sectional  area,  .20  square  inch.  ^ 

€haaged  length,  3''.         ^ 


Applied  loads. 

In  gauged  length. 

Bemarka. 

TotaL 

''•iiX'*  Hongtton. 

Set. 

200 

1,000 

2.000 

3.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12.000 

12,200 

12.400 

12.600 

12.800 

13,000 

13.200 

13,400 

13,600 

13,800 

14,000 

14,200 

14,400 

14.600 

14,800 

15.000 

15,200 

15,400 

15.600 

15,800 

16,000 

16,200 

16,400 

16,600 

16,800 

17,000 

12,960 

0 

1 

1,000 

5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50.000 
56,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68.000 
69,000 
90.000 
71,000 
72,000 
73,000 
74,000 
75.000 
76,000 
77,000 
78.000 
79,000 
80,000 
81.000 
82,000 
83,000 
84,000 
85,000 

Tneft. 

0. 

.0002 
.0007 
.0012 
.0017 
.0022 
.0027 
.0032 
.0037 
.0012 
.0047 
.0052 
.0060 
.0002 
.0063 
.0065 
.0067 
.0060 
.0071 
.0078 
.0077 
.0080 
.0082 
.0086 
.0092 
.009G 
.0009 

<  .0102 
.0107 
.0112 
.0121 
.0129 
.0142 
.0147 
.0153 
.0171 
.0209 
.0540 

0. 

InitJalload. 

* 

Tennile  ttrengtb. 

Load  at  time  of  rnptnra. 

—  8  per  cent. 

0. 

0. 

0. 

0.      • 
0. 
.0001 

**"  .0663 

.0011 

.0027 

.0064 

0 

.24 

• 

, 

JElongation  of  incli  sections:  ".23,»  ".01,  ".00. 
Diameter  at  fracture,  ".37.    Area,  .108  square  inch. 
Contraction  of  area,  46  per  cent. 
Fractured  ".55  from  the  neck.    Appearance,  fine  silky. 
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No.  4656. 


Marks,  A  B.  ' 

Diameter,  l'M29. 
Sectional  area,  1  square  ineli. 
Gauged  length,  10". 


App^ed  loads. 

In  gauged  length. 

Remarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set.    . 

Pounds, 
1,000 
5,000 
10,000 
16,000 
20,000 
25,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 

36,000 

37,000 
38,000 
39,000 

40,000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,800 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,210 
55,400 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
83,000 
34,000 
35,000 

36, 000  5 

37,000 
38,000 
39,000 

40,000 

39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
44,800 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
62,000 
68,210 
55,400 
0 

Inches. 

p. 

.0012 
.0030 
.0047 
.0063 
.0080 
.0098 
.0102 
.0106 
.0109 
.0113 
.0118 
.0122 
.0570 
.0790 
.1145 
.1480 

.  1695  i 

.1683 

.1688 

.1690 

.1602 

.1098 

.1702 

.1717 

.1784 

.2650 

.3190 

.34 

.38 

.40 

.48 

.58 

.70 

.85 

1.06 

1.32 

1.92 

Inch. 
0. 

IniUal  load. 

Elaatlo  limit. 

• 

Rested  under  initial  load  15  hoim. 
After  renting. 

Rapid  stretching  roaomfid. 

Tenitlle  strength. 

Load  at  time  of  fracture. 

=24  per  cent. 

0. 

■  •  •  ■ 

.0001 

.1555 
.1551 

■  *  *  *  *#*  •  •  •  •  • 

2.40 

• 

Elongation  of  inch  sections,  ".16,  ".10,  ".18,  ".20,  ".25,  ".52,»  '/^, 
".22,  ".19,  ".16. 

Diameter  at  fracture,  ".85.    Area,  .667  square  inch. 

Contraction  of  area,  43.3  per  cent. 

Appearance  of  fracture,  silky.  Opened  fine  cracks  along  surfiEkce  of 
stem.  In  the  fractured  surface,  near  the  circumference,  in  line  of  the 
fine  cracks  developed;  was  a  small  round  spot  of  light  colored  metaL 
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No.  4657. 


Mark,  p. 
Diameter  l'M29. 
Sectional  area,  1  sqnare  inch. 
Oauged  length,  10''. 


1        Applied  l<NuU. 

In  gauged  length. 

• 

Bemarks.  , 

TotiJ. 

Per  Muare 
men. 

Slongation. 

Set. 

1,000 
5,000 
'   10,000 
15,000 
20,000 
25.000 
30,000 
31,000 
32,000 
33,000 
34.000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
Sft.'tWO 
58,000 
60.000 
60,500 
51,400 
0 

Pounds. 

1,000 
5.000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30.000 
40.000 
42.000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
60,500 

Jnehst. 

0. 

.0014 
.0032 
.0040 
.0066 
.0082 
.0110 
.0165 
.0370 
.0565 
J0835 
.1107 
.1220 
.1410 
.1625 
.1790  . 
.1970 
.23 
.29 
.36 
.43 
.49 
.61 
.09 
.82 

1.00 

1.32 

1.58 

Inch, 
0. 

Initial  load. 

• 

0 

Elastic  iimlt. 

/ 

\ 

Tensile  utrenfth. 

Load  at  time  of  fVactnre. 

=rl6.4  ];>er  cent. 

0. 
.0000 

' 

^ 

0 

1.64 

Elongation  of  inch  sections:  ".13,  ".15,  ".17,  ".18,  ".31*,  ".18,  ".16, 
".12,  ".13,  ".11. 

Diameter  at  fracture,  ".99.    Area,  .770  square  inch. 

Contraction  of  area,  23  per  cent. 

Fracture  occurred  in  the  journal  part  of  the  specimen,  1"  from  the 
inner  end  of  the  journal.  Appearan(*^  of  fracture,  granular  60  per 
cent,  silky  40  per  cent.  The  silky  section  contained  three  spots,  about 
".15  diameter  each,  of  light  colored  metal,  which  spots  were  in  line  of 
cracks  developed  in  the  cylindrical  surface  of  the  stem. 
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Ko.  4658. 


Mark,  B. 
Diameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loads. 

111  ganged  length. 

KemarkB. 

Total. 

Peraqaare 
inen. 

Elongation. 

Set. 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31.000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60.800 
0 

Pounda. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
»      34,000 
35.000 
36,000 
37.000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60,800 
0 

Jnehet. 
.     0. 

.0012 
.0031 
.    .0047 
.0066 
.0081 
.0097 
.0101 
.0110 
.0198 
.0375 
.0565 
.0840 
.1060 
.1210 
.1405 
.1590 
,1750 
.1975 
.26 
.32 
.38 
.45 
.52 
.61 
.71 
.84 
1.03 
1.36 

Inch. 
0. 

Initial  load. 
Elastic  limit. 

• 

Tensile  strength. 
=14.9  per  cent. 

« 

0. 

• 

.0009 

1.49 

Elongation  of  inch  sections :  'Ml,  ".12,  ".13,  ".13,  ".15,  ".18,  ".26*, 
".U,  ".15,  ".12. 

Diameter  at  fracture,*  1".01.    Area,  .801  square  inch. 

Contraction  of  area,  19.9  per  cent.  . 

Fracture  occurred  opposite  the  neck  of  the  journal.  Appearance  of 
fracture,  granular;  spots  of  light  colored  metal  near  circumference. 
Opened  cracks  in  cylindrical  surface  of  stem  in  vicinity  of  place  of 
rupture. 
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COMFSEMIIOM  TEST  OF  SPECIMEir  TAKEIT  FBOM  STBK  OF  FBAC- 

TUBED  TEirSUE  SPECDCEM. 

No.  4658a. 

Length,  6". 
IMameter,  1".(K>92. 
Sectional  area,  .80  square  incli. 
Gauged  length,  4'^ 


Applied  \oadn. 

In  ganged  length. 

Remarks. 

Total. 

Per  square 
inch. 

Com- 
preaHion. 

Set. 

Pounda. 
800 
4.00U 
8.000 
12,000 
16,000 
20.000 
24.000 
28,000 
32,000 
38,000 
36.800 
37.600 
38.400 
S9.200 
40,000 
40,800 
41.600 
42.400 
43.200 
44,000 
44,800 
45.000 
4ttJ0O 
477200 
48.000 

Pounds. 

1,000 
5,000 
10,000 
15,000 
20,000 
25.000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56,000 
57.000 
56,000 
59,000 
60,000 

0. 
.0004 

.0008 
.0015 
.0022 
.0027 
.0035 
.0042 
.0050 
.0060 
.0063 
.0065 
.0068 
.0073 
.0078 
.0082 
.0089 
.0008 
.0107 
.0118 
.0130 
.0144 
.0157 
.0185 
.0208 

Jneh.     . 
0. 

Initial  load. 

Blaeticlinat. 

/ 

m 

0. 

0. 

.0001 
.0004 

.0015 

.0048 

.0128 

Compression  test  discontinued. 

Specimen  turned,  down  and  tested  by  tension. 


314 


RAILKAT  AXLE. 


TEHSIOV  TEST  OF  SPECIKEH  TAKBH  FSOM  C01IPSES8I0H  8PECI- 

KEV. 

No.  465Sb. 

Diameter,  ''.505. 

Sectional  area.  .20  square  inch. 

Gauged  Jengtii,  3''. 


Applied  loads. 

In  ganged  length. 

Kemarka. 

Total. 

Per  aq  oare 
'  inch. 

Elongation. 

Set. 

PoundM. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

11,200 

11,400 

11,600 

11,800 

12,000 

12,200 

12,400 

12,600 

12,800 

13,000 

13,200 

18,400 

13,60a 

13,800 

14,000 

14,200 

14,400 

14,600 

14,800 

15,000 

15,200 

15,400 

15,600 

15,800 

15,840 

11,960 

0 

Pounds. 

1,000 

5,000 

10,000 

,      15,000 

ao,ooo 

25,000 
30,000 
85,000 
40,000 
46,000 
60,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65,000 
66.000 
67,000 
68,000 
60,000 
70,000 
71,000 
72.000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
79,200 

Inch. 

0. 

.0002 
.0007 
.0012 
.0018 
.0023 
.0029 
.0035 
.0041 
.0047 
.0053 
.0062 
.0063 

,    .0066 
.0068 
.0070 
.0072 
.0075 
.0078 
.0081 
.0085 
.0089 
.0093 
.0099 
.0105 
.0112 
.0121 

.oi:m 

.0138 

.0148 

.0160 

.0179 

.02 

.03 

.08 

.12 

.20 

Inch, 
0. 

IniU^load. 

1 

f 

0 

/ 

Tonnile  strength. 
Load  at  time  of  rapinre. 
=13.3  per  cent. 

.0001 

.0001 

.0001 

.0002 
.0006 

.0011 

.0023 

.0048 

.0099 

0 

.40 

Elongation  of  inch  sections:  ''.05,  ".27»,  ",08. 
Diameter  at  fracture,  ".36.   Area,  .102  square  inch. 
Contraction  of  area,  49  per  cent. 
Fractured  V'A  from  the  neck.    Appearance,  fine  silky. 
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No.  4659. 


Mark,  B. 
I>iameter,  l'M29. 
Sectional  area,  1  square  inch. 
Gauged  length,  10". 


Applied  loadB. 

In  ganged  length. 

Renuirlu. 

Total. 

Pur  Muare 
incn. 

Elongation. 

Set 

Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
28,000 
29,U0O 
30,000 
31,000 
32,000 
33,000 
34,000 
3S.O0O 
96.000 
37,000 
38.000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
SO.OOO 
52,000 
54,000 
56.000 
58,000 
60,000 
61,800 
0 

Founds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
28,000 
29.000 
30,  oA) 
81,000^ 
Z2,0(Xf 
33,000 
34,000 
35.000 
36.000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
53,000 
54.000 
56.000 
58,000 
60,000 
61,800 
0 

Inches. 
0. 
.0016 
.0036 
.0052 
.0070 
.0088 
.0101 

:oio7 

.0119 

.0.300 

.0450 

.0770 

.0940 

.1080 

.1280 

.1450 

.1660 

.1880 

.1090 

.26 

.32 

.37 

.45 

.51 

.60 

.71 

.86 

1.01 

1.29 

Inch. 
0. 

Initialload. 
f 

Eiaiticlimit. 

Tennile  strength. 
=  20.2  per  cent. 

.0001 

.0019 

- 

% 

2.02 

Elongation  of  inch  sections:  ".13,  ".14,  ".15,  ".18,  ".43*,  ".24,  ".21, 
".19,  ".19,  ".16. 

Diameter  atjfracture,  '".93.    Area,  .679  square  inch. 

Contraction  of  area,  32.1  per  cent. 

Fracture  occurred  in  that  part  of  the  specimen  taken  from  the  journal 
of  the  axle  and  2"  from  the  neck  of  the  journal. 

Appearance  of  fracture,  silky.  Surface  contains  several  spots  of  light 
colored  metal,  the  largest  of  which  was  ".2  diameter.  Opened  cracks 
in  cylindrical  surface  of  stem. 
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THREE  TEVSIOir  AND  THREE  COMPRESSION  SPECIMEH8  TAXSH 
FROM  END  A  BETWEEN  WHEEL  SEAT  AND  INITIAL  STRAIN 
DISK  A3. 

Ko.  4682. 


COMPRESSION  TEST. 


Length,  6". 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Oauged  length^  4''. 


Applied  loads. 

In  ganged  length. 

Bemarka. 

• 

Total. 

Per  M  uare 
incn. 

Comprea- 
aion. 

Se^. 

Poundt. 

flOO 
4,000 
8,000 
12,000 
KWXW 
20,000 
24,000 
24.000 
25,000 
26,400 
27,200 
^  28,000 
28,800 
29,600 
30.400 
31,200 
32,000 
49,100 

Pound9» 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32.000 
33,000 
94,000 
35,000 
36,000 
87,000 
38,000 
39,000 
40,000 
61,875 

JfUh. 

0. 
.0005 
.0010 
.0016 
.0023 
.0030 
.0038 
.0040 
.0042 
.0043 
.0045 
.0047 
.0052 
.0117 
.0450 
.0553 
.0605 

Inch. 
0. 

Initial  load. 

« 

Elastio  limit. 
Ultimate  strength. 

.0000 

0. 

.0002 

Failed  by  triple  flexure. 
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No.  4683. 
COMPRESSION  TEST. 

Length,  6''. 
Diameter,  1''.0092. 
Sectional  area,  80  square  inch. 
Ganged  length,  4'^ 


Applied  loAds. 

Jn  gaai^ed  length. 

Hemarki. 

Total. 

Per  Muare 
Inch. 

CcHBipreB- 
«iou. 

Set. 

PmmdM. 

800 
4,000 
8.000 
12,000 
16,000 
20,000 
24.000 
24,800 
25,000 
26,400 
27,200 
28.000 
28,800 
29,600 
30,400 
31,200 
32,000 
48,420 

Pounda. 
1,000 
5,000 
10,000 
16.000 
20,000 
25.000 
30.000 
31,000 
32,000 
33.000 
34,000 
35.000 
36.000 
37,000 
38.000 
30.000 
40.000 
00,525 

Jiich. 

0. 

.0004 
.0010 
.0016 
.0023 
.0030 
.0037 
.0040 
.0041 
.0044 
.0048 
.0052 
.0385 
.0438 
.0480 
.0520 
.0587 

Inch. 
0. 

Ittitialload. 

ElMtic  limit. 
mtiTnate  strength. 

0. 

^   0. 

.0006 

1 

Failed  by  triple  flexure. 


No.  4684. 


COMPRESSION  TEST. 

Length,  6". 
Diameter,  1''.0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  4". 


Applied  loads. 

In  ganged  length. 

Remarks 

Total. 

Per  so  aar« 
incn. 

Compres- 
sion. 

Set. 

POtlfMlf. 

800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
24,800 
25,600 
26.400 
27,200 
28,000 
28,800 
20,600 
30,400 
81,200* 
82,000 
48,850 

Ptmnda. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
86,000 
87^000 
88,000 
88.000 
40.000 
62,310 

Irteh. 

0. 

.0005 
.0011 
.0018 
.0025 
.0031 
.0038 
.0040 
.0041 
.0043 
.0044 
.0048 
.0303 
.0462 
.0510 
.0560 
.0620 

Inch. 
0. 

Initial  load. 

Elasticllmit. 
Ultimate  strength. 

■ 

0. 

.0002 

.0005 

Failed  by  triple  flexure. 
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]^o.  4685. 


TBNSION  TEST. 


Diameter,  ''.605, 

Sectional  area,  .20  square  inch. 

Gauged  length,  3'^ 


Applied  loads. 

In  gauged  length. 

Kemarks. 

Total. 

Poraqaare 
inch. 

Blongation. 

Set. 

Powndt. 

200 

1,000 

2,000 

8,000 

4,000^ 

5,000 

6.000 

6,200 

(    6,400 

6.600 

6,800^ 

^,000. 

7,200 

7,400 

7,600 

7,800 

8,000 

8,200 

8,400 

8.600 

8,800 

9,000 

9,200 

9,400 

9,600 

9.800 

10,000 

^    10,400 

10,800 

11,200 

11,600 

12,000 

12,400 

12,800 

12.850 

9,600 

0 

^Foundt. 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
'81,000 
32,000 
83,000 
3i.000 
35,009 
36,000 
37,000 
38,000 
39,000 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52.000 
54,000 
56,000 
58,000 
60.000 
62,000 
64,000 
64,250 

Inches. 
0. 

.9003 
.0009 
.0013 
.0019 
.0024 
.0030 
.0031 
.0032 
.0035 
.0038 
.0040 
.0195 
.0386 
.0445 
.0490 
.05rt2 
.0600 
.0660 
.0725 
.0822 
.0878 
.0977 
.1055 
.1120 
.1198 
.  1290 
.1480 
.18 
.21 
.24 
.30 
.'40 
.56 
.70 

Inch. 
0. 

Initial  load. 

1 

Elaatio  limit. 

* 

Tensile  strength. 
At  time  of  rnptore. 
=34  per  cent. 

0. 

.0002 

.0487 

*  * 

0 

1.02 

Elongation  of  inch  sections:  ''.22,  ".53»,  ".27. 
Diameter  at  fracture,  ".32.    Area,  .0804  square  inch. 
Contraction  of  area,  59.8  per  cent. 
Appearance  of  Iracture^  fine  silky. 
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I>iaineter,  ''.505« 

Sectional  area,  .20  square  inch. 

Gaag^ed  lengthy  3''. 


1        .A^ppUed  loads. 

In  gavged  length. 

Bemarkt. 

/    TffUJ^ 

Per  sqnare 
inch. 

Elongatlou. 

Set. 

1        aoo' 
1     i,ooo 

1        2,000 
4.000 
6.000 

6,  aoo 

6^400 

«.eoo 

6,800 
7,000 
T,20O 
7.  60C 

mooo 

S.400 

8,0OO 

0.200 

0.600 

lO,  OOO 

10.400 

10,800 

11,200 

'        11, 600 

12,000 

,      121,400 

I     lO,  lOp 

1   » 

FoundM. 

1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36;  000 
38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 
62,000 
64,000 

0. 

.0002 
.0009 
.0020 
.0031 
.0082 
.0034 
.0086 
.0040 
.0048 
.0340 
.0438 
.0547 
.0670 
.0830 
.0080 
.1140 
.1325 
.1585 
.1820 
.315 
.27 
.32 
.30 
.61 

Inch' 
0. 

Initial  load. 
EhMtic  limit. 

* 

• 

Tenaile  strength. 
At  time  of  mptare. 
=32. 3  per  cent. 

0. 

0 

.97 

Elongation  of  inch  sections:  ".28,  ".48*,  '',21. 
I>iaineter  at  fractnre,  ''.31 ;  area  .0755  square  inch. 
Contraction  of  area,  62.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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No.  4687. 


TENSION  TEST. 


Diameter,  ''.505. 

Sectional  area,  .20  sqaare  inch. 

Gauged  length,  3". 


Applied  loads. 

In  ganged  length. 

BemarkB. 

Total. 

Per  annare 
incn. 

Elongation. 

Set. 

Pound*. 

200 
2,800 
4,000 
6,000 
6,,?00 
6,400 
6,600 
6,800 
7.000 
6.800 

Pound*. 
1,000 
10,000 
20,000 
30,000 
31.000 
32,000 
33,000 
34,000 
36,000 
34,000 

IncK. 
0. 
.0010 
.0020 
.0031 
.0032 
.0035 
.0037 
.0030 
.0041 
r      .0043 

• 
i 

.0107 

.0110 

.0330 

.0452 

.0572 

.0670 

.0620 

.0070 

.1150 

.1325 

.1608 

.1825 

.2140 

.26 

.31 

.38 

.60 

.96 

Inch, 
0. 
>. 

Initial  load. 

Elaatio  limit  (approximate). 

Immediate  elongation.  Sustained  this  load  aboat 
4  minatea,  then  elongation  seaaibly  increaaed, 
and  went  on  rapidly  after  6  minatea'  tinte. 

After  10  mlnntea. 

Tensile  strength. 
-32  per  oent.      ) 

.0001 

.0007 

7,000 

7,200 

7,600 

8.000 

8,400 

8,800 

0,200 

0,600 

10,000 

10,400 

10,800 

11.200 

11,600 

12,000 

12,400 

12,800 

0 

35,000 
36,000 
88.000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
62,000 
54,000 
56.000 
58,000 
60,000 
62.000 
64.000 
0 

Elongation  of  inch  sections:  ".42»  ".32,  ''.22. 
Diameter  at  fractnre,  ".31.    Area,  .0755  square  inch. 
Contraction  Qf  area,  62.2  per  cent. 
Appearance  of  fracture,  fine  silky. 
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STEEIi  RAILS. 

These  tests  were  made  with  rails  which  were  collected  and  contribated 
by  Mr.  P.  H.  Dudley. 

The  tests  comprise  transverse,  tensile,  cQmpression,  and  sheariirg 
testSj  also  chemical  analyses  of  the  principal  elements. 

The  rails  are  described  as  follows : 

No.  8. — A  section  of  a  new'  steel  rail  mannfactnred  by  the  Albany  and  Rensselaer 
Iron  and  Steel  Company;  of  Troy,  N.  Y.,  and  branded  '^A.  R.  I.  and  S. 
C,  Troy  Steel,  1884  23." 

■A  piece  of  an  old  steel  rail  from  the  Bos^n  and  Albany  Railroad,  the  part 
of  the  brand  which  was  in  sight  reading  ''London  bienien/' 

to  17,  inclnsiye,  were  sections  of  new  steel  rails  furnished  for  test  by  Bfr.  F. 
A.  Delano,  from  the  Chicago,  Burlington  and  Quincy  Railroad. 
The  rails  are  said  to  have  been  made  by  the  North  Chicago  Rolling  Mill 
Company,  Chicago,  111. 

—A  section  of  old  steel  rail  taken  from  the  track  of  the  Norwich  and  Worces- 
ter Railroad,  where  it  had  been  in  seryice  a  period  of  twenty  years.  It 
y^as  branded  ''Barrow  Steel,  1868  •  •  ." 

'A  section  of  old  steel  rail  taken  from  the  track  of  the  Norwich  and  Worces- 
ter Railroad,  wht^re  it  had  been  in  service  for  a  period  of  .twenty  years. 
This  is  said  to  have  been  made  by  John  Brown  &>  Co.,  Sheffield,  Eng- 
land, in  the  vei^r  1866.    It  was  branded  "6  Sec.  No.  65.'' 

'A  section  of  old  iron  rail  of  English  manufacture  taken  from  the  track  of 
the  Norwich  and  Worcester  Railroad,  where  it  was  laid  in  the  year  1843. 
The  brand,  which  was  indistinct,  read  "Crawshaw  B.  4." 

-A  section  of  old  steel  rail  from  the  track  of  the  New  York  and  New  England 
Railroad.  It  was  manufactured  by  the  Pennsylvania  Steel  Company, 
and  branded  "P.  S.  Co.  1879." 

-A  section  of  old  steel  rail  from  the  New  York  and  New  England  Railroad, 
branded  "  12  A.  &  R.  I.  &  Sfi.    Troy  Steel.    1883  12." 

'A  section  of  new  steel  rail  from  the  New  York  and  New  England  Railroad, 
branded  "Lack*  I.  Sl  C.  Co.,  Scranton  4-89." 

-A  action  of  old  steel  rail  of  German  manufacture,  branded  "G.  H.  Hutte, 
1880." 

-A  section  of  old  steel  rail  branded  "Cammel  Sheffield  Toughened  Steel, 
1873." 

-A  section  of  old  steel  rail  without  brand,  but  said  to  be  Chas.  CammeVs 
manufacture. 

-A  section  of  old  steel  rail  branded  "John  Brown  &  Co.,  Sheffield  Atlas  Steel 
t\  Sec.  68." 

—A  section  of  old  steel  rail  branded  "Barrow  Steel  1873  ::::  55.'' 

—A  section  of  old  steel  rail  without  brand,  but  said  to  be  of  John  Brown 
&  Co.'s  manufacture.  * 

A  section  of  old  steel  rail  manufactured  by  the  Bethlehem  Iron  Company, 
,  and  branded  "B.  I.  Co.  76." 

— ^A  section  of  old  steel  rail  branded  "Dowlais  steel  7  70  Guaranteed.'' 

— ^A  section  of  old  steel  rail  which  was  manufactured  by  the  American  Besse- 
mer Steel  Company,  of  Dnquesne,  Pa.,  branded  "A-B-S-89  111." 

— ^A  section  of  new  steel  rail  branded  "Scranton  Steel  Co.  3  89." 

. — ^An  old  steel  rail  nfanufactured  by  the  Worcester  Iron  Company,  branded 
"W.  I.  Co.  Steel  82." 

The  total  length  of  this  rail  when  received  for  testing  was  34'  6". 
An  irregular  granular  fracture  was  presented  at  one  end  about  6"  from 
the  original  end  of  the  rail;  the  fracture  occurred  about  midway  the 
two  bott  holes. 

The  base  was  worn  where  it  had  rested  upon  the  ties,  the  amount  of 
abrasion  ranging  from  ^'.01  to  ''.04.  The  rail  was  in  a  bent  condition 
when  taken  from  the  track,  as  shown  by  the  following  ordinates  meas- 
ured every  6  inches  on  a  section  72".4  long. 

S2ass5sqqS2gs38s 
*^     1     '^     ^1     ^j     ^     ^1     ^1     V     ^     "^     "i     ^     ^     ^  '^ 

^    w'    iJ^    W'    ^'    si"    di"    ii"    d"    5i"    ei"    so"    «i"   70"  72".4 

Ko  85. — ^A  section  of  old  steel  rail  manufactured  by  the  Chicago  Rolling  Mill  Com- 
pany and  branded  '*C.  R.  M.  Co.  12  75." 

Hot,  36  fuid  37.-H3ections  of  old  steel  rails  branded  'Wilson  Cammel  Co.'s  Steel  Seo. 
A  Pronfleld." 


No.  9,- 
Noe.  10 

No.  18.- 
No.  19.- 

Ho.  20.- 

No.  21.- 

}fo.  22.- 

lio.  23.- 

No.  24.- 

No.  ».- 

No.  26.- 

No.  27.- 

Ko.  28.- 
Ko.  29-- 

Ko.  30. — 

No.  31. 
No.  32. 

No.  33 
No.  34 


324 


8TBEL  BAILS. 


«D 

M 


& 


i      i 


A 
^ 


o 

s 

a 


I  5     I 


.a  .a 


o 


si  3 

11   1 


.4 

o 
a 


I 

a 


0 

O 

e 

.a 


8 


m 

2 

o 

ca 


MM       M 


o 
o 

i 

o 

\ 


I 


% 

« 

& 

a 

8 

1 

a 

« 

o 


o 


d 

00 


a 

o 


(» 


4^ 

I" 


II 


3 


5j 

it 

(2>  o 


"8^ 

o 


i 


a? 


A*. 


t-«  O  "^  ^< '-' W  ©  »H        ^H 

oooooooo     o 


^ 


s 


§  i   § 


o 


^ 


0» 

Si 


§11   Si    a 


^ 


■     •     • 


^  ■ 


o»  »^  o  o  r»  A  ca  "41     lo 
oooooo*^     o 


M 

s 


0» 
CO 


§  § 


o 


3  §9Si{^S^2  s    S     g 

O      oooooooo      lO         o  cl 


lA 


§  §   s   § 


^  ■  ■■ 


•  •  • 


1  3   SggSSS^^S;;   ^ 

o   CO      ocQMrHmcie^ee     '^ 

fc  t-l  r-«  »H  »-i  i-HH  fH  iH 


I 


C9 

t- 


tn 


3 

CO 


f*       m  t<- Q  OO  30  O  ' 

9    S9iq:^i: 


S 


o        ^ 
04  So 


CO 


i 


g  § 


«  • 


•  • 


^^§59s8ii 


V     O       OOOOOOO 


o 


2     s     s    5 

o        o         o       o 


O        «0OC«Ot-aDOr-t        t-l 
cl       »C4Or>r-iOiAa0        ^ 


S 
^ 


3 


§ 


o* 


CO  9 


en 
8 


§  §    i 


^ 


s 


.d 


•dS 

So 
£33 

5 


1  •i 

M 

5-2|g 

'^  P  p  o 

Koi 

'ere 

hica 

hlca 

00 


09 


^OO 


n 


e5^d 


cjg 


e 
o 


5     *£ 

H         r 


1^ 


So 


o 
Q 

P4 


I 


O  rH  O  CQ  ^  lO  10  t« 


if  §-8 

a  «  ♦» 


1^ 

g  e  « 


9      «       «98»9)tf 


» 


^ 


—  •    *  ■<« 


STEEL  BAILS. 


325 


I 

o 

I 

m 
o 

s 

•g 

a 

i 


11 

e     o 

I  i 

■         OB 

o     o 

•S       •5' 

a     a 


H 


i     I 

:  1 


1 


83SS9gSS:(SSS^^ 


S8S:S2SSS32(»?3S33 


^3!3S 


C4C4  ra^ 


»j      g      o       e«     M     OP 

8    S     S     8    §    i 


§3     S     §    S    11 


•  • 


8    §     S 


i§ 


2  s  i    §  S  §  § 


8  3  §   6  §  il 


§§  g 


OD       A       «H    «p 

3    3    3  & 


§ 


§    S  3 


Ss  §    §  §  SS 


:     Jag 

£  las 

*    Sv  00 
^^    • 


& 

0 
O 


S 


I 

CO 


I 

g 


o 

« 


1  s  ll  i« 

ffi  "If 


Sa     8     SSS32SSS 


4^ 

P4 


s 

■    ^ 

GO 

• 
O 

s 

-3 

oO 

£ 

bo 
■S 

« 

> 
d 

'     o 

o 

QQ 

o 

00 

.§ 

.fa  d 

QQ    d 
(M  S 

^  o 


1 


326 


STEEL  RAILS. 


Hardness  of.  steel  rail  No.  34  taken  at  intervals  along  top  of  heail  at 
places  where  the  head  had  high  and  low  spots.         x 

Distance  of  hardness  cnt  from  initial  end  of  rail  stated  below.  High 
spots  indicated  by  +  sign,  low  spots  by  —  sign. 


Distance 
from  end. 


Inchti. 
Initial  end 
4 

17 

31 

44 

57 

68 

78 

88 

101 

115 

120 

140 

148 

160 

178 


High  or 
low  spot. 

Height 
of  rail. 

Hardness. 

Inches. 

, 

4.46 
4.37 

"'^"26.'99'" 

+ 

4.27 

31.30 

+ 

4.36 

28.68 

4.37 

2».dQ 

+ 

4.40 

30.14 

4.38 

20.51 

+ 

4.39 

26.99 

4.38 

28.68 

+ 

4.40 

27.32 

4.38 

26.83 

+ 

4.38 

♦30.33 

4.43 

35.39 

^^m 

4.42 

27.80 

+ 

4.45 

29.04 

4.42 

25.88 

Distance 
from  end. 


Inchet 

191 

201 

^14 

222 

230 

245 

259 

270 

277 

286 

295 

306 

322 

338 

360 

354 


High  or 
low  spot. 

Height 
of  raU. 

Hardnew. 

InchtM. 

+ 

4.42 

27.80 

4.42 

33.15 

+ 

4.43 

29.77 

4.43 

29.40 

•i- 

4.44 

27.17 

4.44 

28.33 

+ 

4.43 

28.88 

+ 

4.46 

26.83 

4.46 

32.31 

4- 

4.47 

29.77 

4.44 

20.90 

+ 

4.44 

90.52 

4.42 

29.77 

*.— 

4.43 

^6.83 

+ 

4.44 

29.95 

Final  end. 

*  Excessively  laminated  in  this  vicinity. 

Head  of  rail  planed  off  ^"  and  hardness  then  determined  and  found 
to  be  14.54. 

STEEL  RAILS.     TRANSVERSE  TESTS. 


The  rails  were  supported  at  the  ends  on  semicylindrical  bearings, 
and  loaded  at  the  middle.  The  usual  distance  apart  for  the  supports 
was  30  inches — the  length  of  section  received  for  testing  in  some  cases 
required  a  shorter  span  to  be  employed,  and  in  some  instances  longer 
spans  were  tested  for  the  purpose  of  determining  the  relative  deflec- 
tions for  different  lengths  between  supports. 

Bails  were  loaded  on  the  heads  and  also  on  the  bases,  their  deflec- 
tions observed  and  ultimate  strength  determined. 

The  elastic  Hmits  were  somewhat  vague  and  uncertain ;  they  were  -a 
established,  however,  at  the  load  beyond  which  the  deflections  showed  _ 
a  progressive  rate  of  increase  under  equal  increments  of  load. 

The  fiber  stresses  were  computed  by  the  formula 


E= 

B= 
P= 

1= 

1= 


PWi 


in 


whic^ 


41 

fiber  stress. 

load  applied. 

length  between  supports. 

distance  of  most  remote  fiber  from  neutral  axis. 

moment  of  inertia  of  cross-section. 


The  apparent  moduli  of  elasticity  were  computed  by  the  formula 

FP 


E=: 


in  which 


48  J  J 

E=uiodulus  of  elasticity. 
P  — load  applied. 
i=length  between  supports. 
^=deflection. 
I=moment  of  inertia  of  cross-sectioiu 
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The  loads  and  deflections  used  were  those  next  below  the  elastic 
limit  where  sets  were  determined,  and  in  the  computations  the  perma- 
nent sets  were  deducted;  the  moduli  of  elasticity,  therefore,  represent 
the  resilience  of  the  rails. 

The  moduli  of  elasticity  of  the  tensile  specimens  taken  from  these  rails 
were  in  the  vicinity  of  29,000,000  to  30,000,000  pounds  -per  square  inch, 
it  will  be  observed  that  under  transverse  loads  the  moduli  of  elasticity 
are  very  much  lower,  a  result  which  is  attributed  chiefly  to  the  form  of 
the  rails,  but  in  part  modified  by  the  compression  of  the  end  supports, 
which  would  tend  to  increase  the  deflections,  apparently. 

Referring  to  the  individual  tests,  test  Ko.  89  is  the  test  of  rail  No. 
9.  In  the  original  test,  reported  in  Tests  of  Metals,  1889,  page  442, 
loads  were  applied  to  the  head;  the  maximum  load,  60,000  pounds,  was 
then  applied,  which  on  the  30''  span  employed  gave  a  fiber  stress  of 
83,600  pounds  per  square  inch.  In  the  present  test  the  rail  was  loaded 
on  the  base,  putting  the  metal  of  the  head  in  a  state  of  tension.  Frac- 
ture occurred  under  86,400  pounds  per  square  inch  fiber  stress. 

Tbere  was  a  significant  appearance  to  the  fractured  surface.  It  pre- 
sented a  granular  appearance,  except  the  metal  near  the  surface  of  the 
head  fractured  with  an  oblique  smooth,  surface,  resembling  in  appear- 
ance the  fracture  of  a  sheared  specimen. 

The  abrasive  action  of  the  wheels  on  the  head  of  the  rail  was  ac- 
companied by  a  flow  of  the  metal  and  fins  were  formed  on  both  sides 
of  the  head.  In  describing  the  results  obtained  from  rail  Ko.  34  the 
pecnliarities  of  this  kind  of  fracture  will  be  referred  to  more  at  length. 
Test  No.  58'of  rail  No.  15:  Loads  were  first  applied  to  the  head  of 
the  rail  and  were  increased  to  14,000  pounds  total  load;  then  followed 
a  rest  without  load  of  14  months,  ader  which  the  test  was  resumed 
with  the  rail  in  reversed  position,  now  loa<ling  the  base.  After  several 
rcTersals  the  middle  section  was  heated  to  a  red  heat,  then  followed 
additional  loadings  in  both  positions,  then  a  second  heating  at  nearly 
the  same  temperature  as  before,  and  additional  loadings  in  both  posi- 
tioiia. 

^uring  the  first  series  of  loadings  the  sets  were  of  small  magnitude 

lentil  the  elastic  limit  had  been  passed;  but  after  the  sets  caused  by  the 

[      higher  loads  had  been  given  the  rail  then  the  lower  loads  of  the 

*^nd  series^  with  the  rail  in  reversed  position,  caused  greater  sets 

^an  before,  and  notwithstanding  the  intervening  rest  of  14  months. 

The  effect  of  overloading  in  one  direction  was  thus  shown  to  tend  to 
caoBe  early  and  larger  sets  when  loaded  in  the  reverse  iK>8ition. 

Heating  the  rail  to  a  red  heat  corrected  this  effect  in  a  measure,  but 
uid  not  fiUly  restore  the  rail  to  its  original  condition  as  regards  taking 

Three  testa  were  made  with  rail  No.  21.  In  the  first  test,  No.  80,  the 
load  was  applied  on  the  head.  The  ftill  strength  was  probably  not 
'Jeveloped  on  account  of  an  indented  flange,  caused  either  by  the 
abrasion  of  a  spike. or  the  result  of  a  hammer  blow. 
.  This  defect  was  2  inches  <listant  from  the  middle  of  the  specimen  as 
1^  rested  on  the  supports,  but  located  the  fracture,  which  began  at  the 
^fidented  corner,  and  from  these  extended  across  the  rail. 
.The  fractured  surface  in  the  vicinity  of  the  top  surface  of  the 
lead,  where  the  metal  had  flowed  under  the  wheel  pressures,  presented 
^  oblique  sheared  appearance.    The  breaking  load  was  88,000  pounds. 
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In  test  No.  81  the  rail  was  so  placed  that  a  notch  in  one  flange,  1".40 
long  by  ''.83  deep,  came  at, the  middle  of  the  specimen.  The  notch  had 
apparently  been  made  with  a  cold  chisel,  which  left  sharp  corners  to 
the  cut.  The  breaking  load  was  51,400  pounds,  a  reduction  in  strength 
of  36,600  pounds  from  the  preceding  te^t. 

In  test  Ko.  82  the  rail  was  loaded  on  the  base.  The  breaking  load 
was  74,900'pounds.  All  of  the  fractures  of  this  rail  showed  a  disturbed 
condition  of  the  metal  j^nder  the  wheel  pressures^  the  smooth  sheared 
appearance  penetrating  to  a  depth  of  ".08. 

Two  tests  were  made  with  rail  No.  22.  In  the  first  test,  No.  83,  loads 
were  applied  on  the  head,  and  the  maximum  load,  100,000  pounds, 
reached,  after  which  the  rail  was  reversed  and  loaded  on  the  base,  in 
which  position  fracture  occurred  at  97,900  pounds. 

In  the  second  test,  No.  84,  the  rail  was  loaded  on  the  base  and  frac- 
tured at  91,200  pounds.  In  each  fracture  there  was  a  smooth  sheared 
appearance  of  the  metal  laying  next  the  top  surface  of  the  head. 

Rail  No.  23,  test  No.  85,  wiis  subjected  to  alternate  stresses,  and  af- 
ter several  reversals  was  heated  along  the  middle  of  its  length  to  the 
estimated  temperature,  1780°  F. 

The  effect  of  the  previous  overloading  when  the  rail  was  reversed  in 
position  was  shown  by  the  tendency  to  develop  sets  under  low  loads 
as  before  Observed. 

After  two  reversals  and  an  interval  of  rest  of  5J  minutes,  the  sets 
were  smaller  during  the  next  series  of  loadings.  There  was  also  a 
marked  diminution  in  the  magnitude  of  the  sets  following  the  anneal- 
ing at  1780°  F. 

The  ultimate  strengtfi  of  the  rail  was  determined,  but  without  frac- 
ture of  the  met>al,  the  flanges  buckled  and  lateral  deflection  occurred. 

Eail  No.  29,  test  No.  64,  w^s  subjected  to/B.lternate  stresses,  and 
with  an  intervening  period  of  rest.  The  characteristic  features  ob- 
served in  other  overloaded  rails  were  repeated  in  this  test. 

After  once  overloading,  the  rail  developed  early  and  larger  i>erma- 
nent  sets  when  ^he  loads  were  reversed,  but  after  a  number  of  repeti- 
tions of  stresses  the  sets  eventually  became  much  smaller.  Thus  we 
observe  that  when  the  rail  was  first  loaded  with  50,000  pounds  on  the 
^  head  there  was  a  set  of  ".3840,  and  when  reversed  in  position  and 
*  loaded  on  the  base  the  same  load  caused  a  set  of  ".4268,  but  under  the 
last  two  loadings  of  the  series  tlie*  sets  were  ".1237  and  ".1600,  caused 
by  loads  of  50,000  pounds  on  the  base  and  head,  respectively. 

There  was  a  marked  effect  of  the  rest  of  four  months  on  the  sets 
when  the  test  was  resumed,  whereas  the  set  incireased  ".0152  between 
the  loads  10,000  pounds  and  20,000  pounds  just  preceding  the  interval 
of  rest;  an  equal  increment  of  load,  between  20,000  pounds  and  30,000 
pounds,  after  the  rest,  caused  an  increase  in  the  set  of  only  ".0022. 
These  loads  were  applied  to  the  head  of  the  rail  in  each  instance. 

While  this  appears  to  indicate  a  tendency  on  the  part  of  the  metal  to 
recover  from  the  effect  of  overloading,  the  sets  still  remaining  low  aft«r 
several  reversals  of  stresses  not  exceeding  35,000  x>ounds,  unfortunately 
it  can  not  be  said  that  the  restoration  was  yet  complete.  The  applica- 
tion of  higher  stresses  caused  a  return  of  larger  sets. 

Phenomena  of  this  class  are  thought  to  have  an  intimate  bearing  on 
the  solution  of  questions  relating  to  the  ultimate  endurance  or  deter- 
miuation  of  metals,  and  a  consideration  of  these  phenomena  nriug  into 
prominence  pra<;tical  questions  relating  to  the  effect  of,  different  meth- 
ods of  straightening  new  rails. 
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Rail  No.  30,  test  No.  65,  was  first  loaded  up  to  20,000  pounds  on  the 
base  for  .the  purpose  of  comparing  tlie  deflections  when  thus  loaded 
with  the  deflections  when  loaded  on  tiie  head. 

De^lucting  the  permanent  sets,  and  the  deflections  were  ".0397  and 
".0385  when  loaded  on  the  base  and  liead  respectively;  thus  showing 
ilie  greater  deflection  when  loaded  on  the  base. 
*  Other  tests  have  shown  the  opposite  result,  the  deflections  greater 
when  loaded  on  the  head. 

A  section  of  this  rail,  in  test  No.  74,  fraetnred,  displaying  the  smooth 
sheared  appearance  next  the  top  surface  of  the  head  previously  re- 
ferred to. 

In  test  No.  75,  another  section  of  the  same  rail  fractured,  beginning 
at  a  drilled  bole  through  the  web.  The  hole  was  located  4^  inches 
trom  the  middle  of  the  length  of  the  specimen. 

Bail  No.  32,  test  No.  66,  was  subjected  to  alternate  stresses,  and  a 
very  extensive  series  of  micrometer  observations  taken  to  show  the 
deflections  and  sets  which  resulted  therefrom. 

The  subjoined  table  is  arranged  to  show  the  sets  which  occurred 
when  the  rail  was  loaded  on  the  head  as  modifled  and  affected  by  each 
intervening  load  on  the  base. 

Thus  the  first  loading  given  the  r<ail  was  on  the  base,  when  50,000 
pounds  was  applied,  which  load  caused  a  set  of  ".0005.  This  load  was 
within  the  elastic  limit  of  the  metal;  hence  when  the  rail  was  reversed 
in  position  and  loaded  upon  the  head,  the  sets  did  not  begin  to  appear 
until  50,000  pounds  had  been  reached,'  when  the  set  was  ".0008. 

The  elastic  limit  was  60,000  pounds  total,  or  61,810  pounds  per  square 
inch  maximum  fiber  stress.    When  this  load  was  released  to  the  initial 
I      •   load,  the  set  was  ".0028.    Loads  were  continued  on  the  head  up  tO' 
I         90,o6o  pounds,  which  caused  the  set  to  reach  ".1068. 

This  disturbance  produced  a  marked  efl:ect  when  the  rail  was  re- 
^  versed  and  loaded  on  the  base,  for  a  load  of  20,000  pounds  on  the  base 
Jiow  caused  the  set  ".0111,  whereas  before  disturbing  the  metal  50,000 
pounds'  load  had  pnly  caused  a  set  of  ".0005. 

As  succeeding  higher  loads  were  applied  to  the  base  the  sets  in- 
^^easM,  reaching  ".3105,  the  greatest  observed  after  100,000  pounds 
load. 

The  eflfect  of  gradually  increasing  loads  on  the  base  when  the  rail' 
^as  reversed  and  loaded  in  the  opposite  direction  is  shown  in  the- 
table  by  the  gradual  increase  of  sets  under  the  loads  10,000  pounds 
*»d  20,000  pounds,  and  under  the  higher  loads  which  were  eventually 
reached. 
After  reaching'  100,000  pounds  the  repetition  of  this  stress  did  not. 
t         caose  an  increase  in  the  magnitude  of  the  sets,  but,  on  the  other  hand,. 
I         there  was  a  falling  off  in  the  total  amount  observed. 

A  rest  of  3  months  27  days  caused  a  marked  temporary  reduction  im 
the  sets,  which  was  followed  by  higher  sets  when  the  loadings  were  re- 
sumed; still  the  sets  did  not  again  reach  their  maximum  values. 
^  The  significance  of  this  behavior  of  the  metal  to  endure  repeated! 

stresses  without  increase  of  sets,  displaying,  in  fact,  a  tendency  to- 
wards diminished  sets  under  a  constant  maximum  load,  is  of  unusual! 
\        importance. 

[  Taken  in  connection  with  the  fact  that  the  continued  application  of* 

such  loads  will  eventually  rupture  the  metal,  the  deduction  follows; 
that  an  old  rail  which  has  been  repeatedly  overstrained  might  be  ex- 
pected to  fracture  without  displaying  an  increase  in  permanent  sets. 


330 


8TEEL  RAILS. 


03 

o 

i 

so 

CO 

OS? 

00 

^^ 

^^ 

fcqo 
<^^ 

^g 

^^ 

§ 


S 


3 

.a 


o 

g 


C8 


O 
« 

'a 

o 

OB 

a 


JS 


s 


s 


3 


:0 


s: 


s 


S 


s 


•8 

4- 


s 

o" 

CO 


.CO 


CIO 


to 


or-      -^ 

^  i-i       o 


15  ?8 

e<s  o 


cr  a  c^ 


O 


3 


000.H 

W  A  rt 


O 


MOO 

>oo 


C3 

00 

ee 

a 


o 

s 

o 
PI 


^o' 


o  o 

■        • 

+ 


8S 


o»Heooo  Sw 

00P3  N  A   =0 

3  ^«  t-«  ©  "^  ^ 
O  O  O  9  qO 

o 


o 

s 

o' 


O  I 


1^8  St 

'  5?  ••<  J9 


5 


o 
8 


^  t—  »-« 
i-iM 
O  O 


M  Wi-i  SOS 
OiHf-tCQ  gM 


■^o     o 


M 


23 

o  o 


ss 


•    > 


iO<D       49       CO 

SO        CO        CO 
iH       t-l       r^ 


S^ 


0»      rl 


o  A 

S3 


'§ 


«9     r- 
CO     e^ 

o    3    3 


CO  Ok 


Ok      lO      o 

3     i     ^ 


"»      E-      t» 

1-^         1^         iH 

00     o     o 


es  — 
>o 


s 


§1 


1 


00 


c 
00  c 


QO  S«n  St: 

s^  :>  jo  o 

^  ■-•  *«-i  o 

.'3     ."O    . 

S    3 

«• 
O 

-.a  — jg  — 

5*30  yO 

«    • 


•=••1 


•r^  gg 


C 

.a 
H 


pi's 


oSooo' 


229x2 

^  ^    ^   ^  ^ 


o  o< 


5  iH  1-1  f-l  iH  i-(  r-l 


i 


SSSSS 


STEEL  BAILS.  331 

Rail  No.  34. — ^In  test  No.  67  the  end  snpports  were  placed  54",  42", 
and  30"  s^art  snccessively,  and* deflections  measured  in  each  position 
when  loaded  on  the  head  and  on  the  base. 

The  deflections  were  relatively  greatest  with  the  least  span — that  is, 
the  deflections  did  not  vary  directly  as  the  cube  of  the  spans,  but  as 
the  distance  between  supports  was  diminished  the  deflections  appeared 
to  increase  proportionally. 

The  relative  influence  of  the  end  bearings  as  affecting  the  apparent 
deflections  would  decrease  with  increase  of  the  span. 

-The  modulus  of  elasticity  when  computed  from  the  data  of  the  54" 
span,  the  load  being  applied  to  the  head  of  the  rail,  was  25,370,000 
pounds  per  square  inch  against  21,500,000  pounds  per  square  inch,  the 
apjiarent  value  when  loaded  on  the  3u"  span. 

After  observing  the  deflections  at  dift'erent  spans  when  the  rail  was 
loaded  on  the  head,  the  span  being  30"  at  the  time,  the  stress  was  in- 
creased to  80,000  pounds  total  load,  then  the  rail  was  reversed  and 
loaded  on  the  base.    At  76,000  pounds  fracture  occurred. 

The  appearance  of  the  fractured  surface  was  granular,  except  the 
metal  near  the  top  surface  of  the  head,  which  presented  a  smooth, 
sheared  appearance  to  a  depth  of  about  ".05. 

In  test  No.  68  the  load  was  applied  to  the  base  of  the  rail. 

Fracture  occurred  at  61,770  pounds  per  square  inch  maximum  fiber 
stress,  which  it  will  be  observed  is  much  below  the  strength  of  any  of 
the  tensile  specimens  taken  from  this  rail. 

The  api)earance  of  the  fractured  surface  was  the  same  as  before 
described. 

In  test  No.  92  the  top  surface  of  the  head  had  been  planed  off  and  the 
comers  rounded,  reducing  the  height  of  the  rail  about  ".20,  where  the 
most  metal  was  removed,  and  on  the  lower  side  of  the  head  about  ".10. 

This  apparently  removed  the  metal  which  had  been  directly  disturbed 
by  the  wheel  pressures  on  the  head  of  the  rail,  for  the  remaining  metal 
now  displayed  toughness  and  ductility. 

The  rail  bent  through  an  angle  of  37°  without  fracture  with  the  head 
being  on  the  tension  side  of  the  beud. 

In  test  No.  93  the  rail  was  bent  through  an  angle  of  50^  without 
fracture  with  the  base  on  the  tension  8ide  of  the  bend. 

In  tests  Nos.  69  and  70  the  former  was  loaded  on  the  base  and  frac- 
tured in  a  brittle  manner  under  63,900  pounds,  while  the  latter  sus- 
tained 99,800  pounds,  when  it  failed  by  continuing  to  bend,  the  metal 
not  rupturing. 

In  test  No.  71  a  section  of  rail  was  used  which  had  granular  fractures 
at  each  end,  which  had  been  caused  by  bending  with  the  head  on  the 
tension  side,  the  fractures  having  been  caused  without  appreciable  per- 
manent deflection  preceding  rupture.  In  this  test  the  bending  was  done 
in  the  reverse  direction,  the  load  being  applied  to  the  head. 

The  rail  bent  through  an  angle  of  25^,  when  a  crack  was  started  in 
one  flange  at  a  place  where  a  spike  had  worn  away  the  metal,  making 
a  notch  about  ".10  deep. 

Another  piece  of  this  rail,  test  No.  72,  had  the  head  planed  ofl',  re- 
moving part  of  the  metal  affected  by  the  wheel  pressures,  but  leaving 
at  the  comers  some  of  ♦^he  disturbed  metal,  the  presence  of  which  metal 
apparently  caused  a  brittle  fracture.    The  load  was  applied  to  the  base. 

OnejDf  the  ends  was  taken  after  fracture,  its  corners  rounded,  when 
it  then  bent  through  an  .angle  of  40°  without  fracture. 

The  head  was  cut  off  the  other  fractured  end,  taking  a  cut  along  the 
web,  the  comers  of  the  head  rounded,  and  it  was  then  bent  through  60^ 
without  fracture. 
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The  top  surface  of  the  head  was  on  the  tension  side  of  the  bend. 

In  a  similar  manner  the  head  was  cut  off  &om  the  section  ofrail  used 
in  test  Ko.  73,  leaving  the  top  surface  untouched.  This  was  bent  with 
the  top  on  the  tension  side.    A  brittle  fracture  followed. 

In  test  No.  7^5  the  head  of  tlie  rail,  which  had  been  cut  off  by  a  cut 
taken  along  the  web  as  in  the  other  instances,  was  exxK>sed  to  a  high  scal- 
ing heat,  and,  after  cooling,  the  piece  of  head  was  bent  through  an  an- 
gle of  58^  without  fracture,  the  top  surface  being  on  the  tension  side. 

The  flow  of  the  metal  in  the  head  of  rail  No.  34  took  place  in  both 
directions,  forming  a  fin  on  the  inside  and  on  the  outside.  Along  the 
middle  of  the  top  surface  the  head  was  concave  and. showed  the  flat* 
tened  edges  of  flaky  metal. 

The  part  of  the  fracture  lying  next  the  top  surface  ^f  the  head, 
which  is  described  as  having  an  oblique  sheared  appearance,  took,  in 
each  case,  an  inclination  from  the  direction  the  traffic  passed  over  the 
rail. 

It  is  apparent  that  those  rails  which  had  endured  much  distortion  of 
the  metal  of  the  heads  under,  the  wheel  pressures  were  consequently  in 
a  weakened  and  brittle  condition  when  exposed  to  loads  bending  them 
with  the  head  on  the  tension  side,  although  when  bent  in  the  reverse 
direction  they  displayed  greater  strength  and  toughness.  *    "^ 

The  restoration  of  the  section  of  head  of  rail  No.  34,  by  exposure  to 
a  high  scaling  heat,  indicates  that  the  brittle  condition  does  not  require, 
necessarily^  the  presence  of  incipient  fractures. 
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Part  of  brand  in  sight,  ''  Landore  Biemen." 

Supplementary  test  (see  Report  of  Tests  of  Metals,  1889,  page  442,  for 
original  test):  Height,  3''.85;  width  of  base,  3".78;  weight  per  yard, 


58.9  pounds. 
Efids  supported  22'M  apart 
Loaded  on  base  at  the  middle. 
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No.  89.  '^ 


Rail  No.  9. 


833 


Applied  load!. 

Deflections. 

SaoceMive 
defleoUons. 

Deflection 
seU. 

Bemarkt. 

ToUL 

Mazimnra 
fiber  sireM. 

Feundt. 
2,000 
10,000 
30,000 
30,000 
40,000 
50,000 
56,000 
00,000 
K,OQO 
70,000 
75,000 
»,Q00 
84,180 

Pounds. 
2,060 
10,320 
20,630 
30.030 
41,260 
51.580 
66,730 
61,880 
67.090 
72,210 
77.360 
82.520 
86,400 

Inek. 
0.. 
.01 
.03 
.04 
.05 
.08 
.00 
.12 
.17 
.25 
.36 
.46 

Ineh. 
0. 
.01 
.02 
.01 
.01 
.03 
.01 
.03 
.05 
.08 
.11 
.10 

Ineh. 
0. 

Inltialload. 

• 
Ultimate  ttreogtli. 

Orannlar  appearance,  radiating  from  the  top  of  the  head.  The  metal 
at  the  top  surface  of  the  head  to  a  depth  of  ''.04  to  ''.06  had  a  smooth 
sheared  appearance. 

Themetar  had  flowed  under  the  wheel  pressures  and  had  formed  a 
on  each  side  of  the  head. 
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XNo.  58. 

Steel  Bail  No.  15. 

McOlure  section  .(Mark,  5602)  rolled  by  the  North  Chicago  Boiling 
Mill  Company,  Cliicago,  111.:  Height,  6'M7j  width  of  base,  5"j  weight 
per  yard,  83J  pounds. 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 


Total. 


Pound*. 

2,000 

10,000 

20,000 

30,000 

40.000 

50,000 

00,000 

70,000 

80,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

100,000 

108,000 

110,000 

112,000 

114,000 

110,000 

118,000 

120,000 

122,000 

124,000 

126,000 

128,000 

130,000 

132,000 

134,000 

136.000 

138,000 

140,000 


Max  imam 
fiber  btress. 


'  Deflections. 


Founds. 
1,320 
6,620 
13,240 
19,860 
26,480 
33,100 
39,720 
46,340 
52,960 
59,580 
60,910 
62, 230 
63,550 
64,1 
66,; 
67,530 
68,850 
70. 170 
71,500 
72,820 
74,150 
75.480 
76,800 
78,120 
79. 440 
80,770 
82,090 
83,720 
84,740 
86,060 
87,390 
88,710 
90,040 
91,360 

92,680' 


Inch. 

0. 

.0093 
.0193 
.0289 
.0379 
.0470 
.0560 
.0050 
.0735 
.0833 
.0851 
.0871 
.0891 
.0912 
.0033 
.0957 
.0979 
•  .1002 
.1024 
.1050 
.1077 
.1100 
.1127 
.1157 
.1188 
.1223 
.1250 
.1323 
.1428 
.1540 
.1695 
.1942 
.2050 
.2125 
.2360 
.2478 
.2520 


Successive 
deflections. 


Inch. 

0. 
.0093 
.0100 
.0096 
.0090 
.0091 
.0090 
.0090 
.0085 
.0098 
.0018 
.0020 
.0020 
.0021 
.0021 
.0024 
.0022 
.0023 
.0022 
.0026 
.0027 
.0023 
.0027 
.0030 
.0031 
.0035 
.0036 
.0064 
.0105 
.0112 
.0155 
.0247 
.0108 
.0075 
.0235 
.  0118 
.0042 


Deflection 
sets. 


Inch. 
0. 
.0004 


.0008' 


.0011 
.0026 


.0038 


.0062 


0108 


0860 


.1205 


Bemarka. 


Initial  load. 


£=20,010,000. 


Elastic  iimiV 


Soal»  starts  att. 


After  5  minntea. 
After  10  minatea. 


RaU  removed  from  machiiie  and  rested  14  months. 
Tested  in  reversed  position,  the  load  being  applied  to  the  base  of  the  rail  at  the  middle  of  ita 

length. 


2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,  000 
70,000 
80,000 
90,000 
100,000 


1,320 

0. 

6.620 

.0095 

13, 240 

.0200 

19,860 

.0298 

26,480 

.0395 

33,100 

.0498 

39.720 

.0610 

46.340 

.0745 

52,060 

.0010 

59,580 

.1110 

66,200 

.1367 

0. 

.0095 
.0105 
.0098 
.0097 
.0103 
.0112 
.0135 
.0165 
.0200 
.0257 


0. 

.0003 
.0006 
.0007 
.0010 
.0021 
.0045 
.0002 
.0168 
.0277 
.0440 


Initial  load. 


2.000 
10,000 
20,000 
30.000 
40,000 
50,000 
60.000 
70,000 
80,000 
90,000 
100,000 


Load  released  and  rail  again  reversed  in  position  and  loaded  on  the  head  at  the  mlddla. 

Initial  load. 


1,320 
6.620 
13, 240 
19,800 
26,480 
33,100 
39,720 
46,340 
52,960 
59,680 
66,200 


0. 
.0104 
.0217 
.0328 
.0436 
.0545 
.0658 
.0770 
.0887 
.1010 
.1143 


0. 
.0104 
.0113 
.0111 
.0108 
.0109 
.0113 
.0112 
.0117 
.0123 
.0133 


.0011 
.0022 
.0031 

.ooa 

.0058 
.0076 
.0007 
.0125 
.0158 
.0198 


SaQ  again  reversed  in  position,  and  loaded  on  the  biM  al  the  middlA. 
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Ko.  58— Continued, 


Applied  loads. 

SaoceMive 
deflecUona. 

Deflectian 
aeta. 

• 

ToUL 

Maximum 

Deflections. 

BemarlEM. 

fiber  atreM. 

\ 

r&Mtuu: 

FoundM. 

Ineh. 

Inch. 

Ineh. 

2.000 

1,320 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0100 

.0100 

.0010 

20.000 

13,240 

.0217 

.0117 

.0019 

• 

30.000 

19,8e0 

.0323 

.0106 

.0029 

^ 

40,000 

26,480 

.0427 

,.0104 

.0030 

50,000 

33.100 

.0535 

.0108 

.0054 

60.000 

39,720 

.0644 

.0109 

.0072 

- 

70,000 

46.340 

.0767 

.0113 

.0093 

60.000 

52.960 

.0875 

.0118 

.0124 

> 

90,000 

59,580 

.1003 

.0127 

.0164 

100,000 

66,200 

.1170 

.0168 

.0238 

Rail  removed  from  machine  and  middle  section  of  its  length  about  10".  heftt^d  red  hot.    Al- 
lowed to  oeol  gradually  nntil*the  color  had  Icrt  it,  then  cooling  wn«  liOMrened  with  water. 
BaU  roTeraed  in  position,  loading  on  the  head  at  tiio  middle. 


2,000 
10.000 

an.  000 

30,t)00 
40.000 
50.000 
00.000 
70,000 
80,000 
9U.000 
100.000 


2,000 
10,000 
20,000 
30,000 
40.000 

5a  000 

60.000 
TO.  000 
80.000 
90,000 
100,000 


1,320 
6,620 
13,240 
19,860 
26,480 
33,100 
39,720 
46,340 
52,960 
59.580 
66.200 


0. 
.0008 
.0207 
.0311 
.0407 
.0505 
.0597 
.0600 
.0790 
.0890 
.1000 


0.  - 
.0098 
.0109 
.OlOt 
.0096 
.0008 
.0092 
.0093 
.0100 
.0100 
.0110 


0. 
.0007 
.0012 
.0014 
.0017 
.0018 
.0022 
.0028 
.0034 
.0047 
.0063 


Initial  load. 


Beversed  in  position  and  loaded  on  the  base  at  the  middle 


1,320 
6,620 
13,240 
19,860 
26,480 
33,100 
39,720 
46.340 
52,960 
59.580 
66,.200 


0. 
.0100 
.0219 
.0328 
.0437 
.0542 
.0640 

..0736 
.0834 
.0934 
.1043 


0. 
.0100 
.0119 
.0109 
.0109 

'.0105 
.0098 
.0096 
.0098 
.0100 
,0109 


.0011 
.0022 
.0046 
.0052 
.0065 
.0072 
.0077 
.0086 
.0098 
.0117 


Initial  load. 


Ball  removed  from  machine  and  middle  of  its  length  heated  to  nearly  the  name  temperature  as 
before,  and  allowed  to  cool  slowly  in  hot  ashes.    Ttutt  refinmed  iiftrr  16  hours. 

Beveraed  in  position  and  loaded  on  the  head  at  the  middle. 

2,000 

1.320 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0097 

.0097 

.0005 

20,000 

13,240 

.0206 

.0109 

.0007 

ao,ooo 

19.860 

.0307 

.0101 

.0010 

40,000 

26,480 

.0402 

.0005 

.0011 

50.000 

33.100 

.0498 

.0096 

.0013 

60,000 

89,720 

.0590 

.0002 

.0015 

70,000 

46.340 

.0683 

.0093 

.0017 

80,000 

52,060 

.0778 

.0095 

.0024 

M,000 

59,580 

.0877 

.0099 

.0035 

100.000 

66,200 

.0985 

.0108 

.0052 

Beveraed  in  position  andloaded  on  the  base  at  the  middle. 

2,000 

1,820 

0. 

0. 

0. 

Initial  load. 

10,000 

6,620 

.0102 

.0103 

.0009 

20,000 

13,240 

.0215 

.0113 

.0016 

30,000 

19,860 

.0318 

.0103 

.0022 

40,000 

^^,480 

.0415 

.0007 

.0028 

SO,  000 

38,100 

.0513 

.0098 

.0035 

6O.U0O 

39,720 

.0608 

.0095 

.0040 

70,000 

46,340 

.0706 

.0098 

.0047 

800,00 

62,960 

.0799 

.0093 

.0055 

90.000 

50,580 

.0899 

.0100 

.0067 

100,000 

66,200 

.1009 

.0110 

.0085 

B^versed  in  position  and  loaded  on  the  head  at  the  middle. 
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Applied  loads. 


Pimnds. 

2,000 

10,000 

-20,000 

30,000 

40,000 

50,000 

60,000 

70.000 

80,000 

90,000 

100,000 

110,000 

120,000 

130,000 


2,000 
10,000 
20.000 
80,000 
40.000 
50,000 


Maximnin 
fiber  stress. 


Poundi. 
1,320 
6,620 
13, 240 
19,860' 
26,4d0 
33. 140 
39. 720 
40,340 
52,960 
59,580 
66,200 
72,820 
79,440 
86,060 


DeOections 


Inch, 

0. 
.0100 

*.0211 
.0317 
.0417 
.0518 
.0615 
.  0712 
.0810 
.0908 
.1012 
«1135 
.1300 
.2275 


HnccesslTe 
deflections. 


Inch. 

0. 

.0100 
.0111 
.0106 
.0100 
.0101 
.0097 
.0097 
.0098 
.0098 
.  0104 
.0123 
.0165 
.0075 


Defleotion 
seta. 


Inch. 

0. 

.0008 
.0013 
.0020 
.0026 
.003^ 
.0040 
.0048 
.0056 
.0065 
.0078 


.1015 


Remarks. 


Initial  load. 


Scale  starts. 


Reversed  in  position  and  loaded  oil  the  base  at  Ibe  middle. 


1,320 
6,620 
13,240 
10,860 
26.480 
33,100 


.0115 
.0257 
.0391 
.0.'>33 
.0683 


0. 
.0115 
.0112 
.0134 
.0142 
.0150 


0. 
.0023' 
.0050 
.0095 
.0133 
.0199 


Initial  load. 


Reversed  in  position  and  loaded  on  the  head  at  the  middle. 


2.000 

1,320 

0. 

o: 

10,000 

6,620 

.0099 

.0099 

20,000 

13, 240 

.0216 

.0117 

30,000 

19,860 

.0315 

,    .0099 

40.000 

26,480 

.0421 

*    .0106 

50,000 

33, 100 

.0520 

.0099 

60,000 

39,720 

.0616 

.0095 

70,000 

46,340 

.0719 

.0104 

80,000 

52.960 

.0820 

.0101 

90,000 

59,580 

.0925 

.0105 

100,000 

66,200 

.1040 

.0115 

0. 


.0010 
.0014 
.0018 
.0024 
.0030 
.0038 
.0045 
.0056 
.0071 
.0089 


Initial  load. 


Test  discon  tinned. 


No.  78. 
Steel  Rail  No.  18. 


Branded  "Barrow  Steel  1868  J 
Height,  4". 
Width  of  base,  3".75. 
Weight  per  yard,  54.5  pounds. 
Supported  at  ends  30"  apart. 
Loaded  on  head  at  the  middle. 


77 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets.. 

Remarks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.000 

16.000 

18,000 

20,000 

22,000 

24.000 

26,000 

Poundi. 

2,750 

5,490 

8,240 

10,980 

13.  730 

16.480 

19, 220 

21,  970 

24, 710 

27,460 

30, 210 

32,950 

35,700 

Inch. 
0. 

.0052 
.0100 
.0143 
.0185 
.0238 
.0267 
.0310 
.0352 
.0393 
.  0435 
.0478 
.0523 

Inch. 

0. 

.0052 
.0048 
.0043 
.0042 
.0053 
.0029 
.0043 
.0042 
.0041 
.0042 
.0043 
.0045 

Inch. 
0. 

Initial  load. 

• 

• 

.0007 

.0008 

\7ro.  /s. 


k-  -    - 


*9.7^ 
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ISTo.  78— Continued. 


applied  lends. 


2S.  OOO 
30,  OOO 
32.  OOO 

34.  OOO 
3tf .  OOO 

35.  OOO 
40.  <100 
42.  OOO 

44,  OOO 
4€k  OOO 

45.  OOO 
50,  OOO 
lO,  OOO 
52,  OOO 
%4.000 

5«.000 
58,  OOO 
ISO.  OOO 
4S2,000 
CM,  OOO 

aa.  OOO 

68,  OOO 
TO,  OOO 
T2,000 
74.  OOO 
76.  OOO 
7«,  OOO 

eo.ooo 

82.  OOO 

84.000 

86,000 

88,000 

»0,  OOO 

92.000 

94,  OOO 

100,000 


liber  strecs. 


DeflectioDfl. 


J*ounda. 

38,440 

41.190 

43,940 

46,680 

49,430 

52.170 

54,920 

57.670 

00,410 

63,160 

65,900 

68.660 

13,730 

71,400 

74. 140 

76.890 

79,630 

82, 38Q. 

«5,130 

87,870 

90.620 

93,360 

96,110 

96,860 

101,600 

104,350 

107,000 

109,840 

112,590 

115,330 

118,080 

120,820 

123. 570 

126. 320 

129,060 

137,300 


Inchen. 
.0559 
.OOOIJ 
.0640 
.0680 
.0720 
.0760 
.0801 
.0845 
.0892 
.0932 
.0076 
.1025 


.1062 

.1113 

.1165 

.1228 

.1290 

.1385 

.1492 

.18.32 

.2:«2 

.3005 

.37 

.46 

.50 

.61 

.70 

.82 

.96 

1.10 

1.27 

1.48 

1.78 

2.11 


SuccesaiTe 
defleotiona. 


Inek. 

.0036 
.0041 
.0040 
.0040 
.0040 
.  0040 
..0i)41 
.0044 
.0047 
.0040 
.004:1 
.0050 


Deflection 
Mts. 


Inch, 

".ism 


.0017 


.0037 

.0051 

.0052 

.0063 

.0008 

.'0089 

.0107 

.0340 

.0500 

.  U763 

.0605 

.09 

.04 

.11 

.09 

.12 

.14 

.14 

.17 

.21 

.30 

.33 


.0042 


.0122 


1668 


RemarkB. 


E  =  24,030,00a 


Elaatio  limit 


Reotod  under  ihli  load  14  hotm. 


Sustained  this  load  10  minutes. 


I  »  *  •  •  aM  •  «  •  •  I 


2.30 


Iloversed  and  loaded  on  base. 


2,000 
20.000 

2,750 

27,460 

41,190 

54,920 

68,650 

62,380 

96.110 

109,840 

123.570 

137,300 

141, 420 
142,080 

0. 

.09 

.14 

.24 

.37 

.57 

.76 

1.00 

1.55 

2.47 

^09 

0. 
.09 
.05 
.10 
.13 
.20 
.10 
.24 
.55 
.92 

.52 

.0. 

30.000 

40,000 

50.000 

60,000 

70,  uoo 

80,000 

90,000 

100. 000 

103, 000  . 
103,480 

. 

Initial  load* 


Rail  is  now  nearly  straight  along 
the  head. 

Ultimate  str^igth. 


A  piece  7".45  long  was  detached  from  the  top  of  the  rail  opposite  the 
middle  plunger. 


i 


± 


mma 


t 


Appearance,  granuhir,  radiating  from  the  end  of  the  detached  piece, 
which  was  3"  from  the  center  of  the  niiddh^  phmger. 

There  were  no  indications  of  shearing  eliect  from  wheel  pressures  at 
the  surface  df  the  head. 
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Ko.  79. 

Bail  No.  18, 

Another  section  of  same  rail  as, No.  78. 

Ends  supported  30"  apart: 

Loaded  on  ba^e  at  tlie  middle.  * 


Applied  loads. 

Deflections. 

Snccessivo 
deflections. 

Deflection 
seta. 

Bemarka. 

Total. 

Maximum 
fiber  stress. 

Pounds. 
2,000 
20,000 
30,000 
40,000 
50.000 
60,000 
65,000 
70^000 
72,000 
74,000 
76,000 

-  78,000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
01,850 

Poundt. 

2,750 

27,460 

41,190 

54,920 

«8,650 

82,-380 

89,250 

96,110 

98,860 

101,600 

104,350 

107,090 

109,840 

112,  500 

115. 330 

118, 080 

120,820 

123, 570 

126,  UO 

IticheM. 
0. 

.0» 
.05 
.08 
.10 
.13 
.16 
.80 
.37 
.43 
.50 
.58 
.68 
.77 
.88 
1.01 
L15 
1.80 

Inch. 
0. 
.03 
.02 
.03 
.02 
.03 
.05 
.12 
.07 
.06 
.07 
.08 
.10 
.  .09 
.11 

.        .13 
.14 

^            .21 

Inch. 
0. 

Initial  load. 

• 

• 
Ultimate  strength. 

• 

Granular  appearance^  radiating  from  top  surface  of  the  ralL 


iJ)^.^/ 


^r^ajt^ect     JF"  S  Oo    /S7S 


pf 


90 


^,78 
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i$ro.  80. 


Steel  Rlll  No.  21. 


Branded  "P.  S.  Co.,  1879." 

Height,  3".93 ;  width  of  base,  3". IS ;  weight  per  yard,  58  pounds. 

Ends  n^opported  3C  apart. 

lioaded  on  head  at  the  middle. 


Applied  loads. 

Deflections. 

Saccessiye 
defleciioDB. 

Deflection 
sets. 

Bemarki. 

Total. 

Hazlmnm 
fiber  ttresa. 

Pounds. 

2,000 

4,000 

^41.000 

•^8.000 

10,000 

12.000 

14,000 

16,000 

18,000 

20,000 

22,000 

24.000 

20,000 

28,000 

30,000 

22,000 

34,000 

38,000 

38,000 

40,000 

42.000 

44.000 

46,000 

48,000 

50,000 

52,000 

54,000 

56.000 

58,000 

60,000 

62,000 

64.000 

fl«.000 

68,000 

70.000 

72,000 

74,000 

76.000 

78,000 

80,000 

82.000 

84,000 

86,000 

88*000 

Pounds. 

2,570 

5.140 

7,710 

10,280 

12.850 

15,420 

17,990 

20,560 

23,130 

25.700 

28,270 

80,840 

33,  410 

35,080 

88.550 

41,120 

43,690 

46,260 

48,830 

51, 400  ~ 

S8.970 

56.540 

59,110 

61,680 

64.250 

66,820 

60,390 

71,960 

74,580 

77,100 

79,670 

82,240 

84,810 

87,380 

89.950 

92,520 

05,090 

07,660 

100,230 

102,800 

106,380 

107,950 

110,520 

113,09a 

Inches. 

0. 

.0053 
.0100 
.0148 
.  0191 
.0238 
.0282 
.0327 
.0370 
.0413 
.0458 
.0503 
.0545 
.0686 
.0630 
.0670 
.0715 
.0767 
.0798 
.0840 
.0885 
.0929 
.0981 
.1043 
.1113 
.1220 
.1500 
.1880 
,2097 
.2460 
.27 
.34 
.40 
.47 
.52 
.61 
.69 
.78 
.80 
.98 

1.08 

1.21 

1.42 

Inch. 

0. 

.0053 
.0047 
.0048 
.0043 
.0047 
.0044 
.0045 
.0043 
.0043 
0045 
.0045 
.0042 
.  0041 
.0044 
.0U40 
.0(M5 
.0042 
.0041 
.0042 
.0015 
.0044 
.0052 
.0062 
.0070 
.0107 
.0280 
.0380 
.0217 
.0303 
.0240 
.07 
.06 
.07 
.05 
.09 
.08 
.09 
.08 
.12 
.10 
.13 
.21 

Inch. 
0. 

Initial  load. 

• 

E=^  22,010,000. 
Elastic  limit, 

\ 

Ultimate  Btrength. 

.0010 

.0019 

.0023 

.0037 

.0118 

.1240 

Fracture  began  at  lower  comer  of  one  flange  of  the  base,  2"  from 
middle  of  span,  at  a  place  where  the  metal  had  been  indented  ^'.08 
across  the  corner. 

The  fracture  was  granular,  radiating  from  the  indented  corner. 

At  the  surface  of  the  head  and  for  a  depth  of  ".02  to  ".04  the  frac- 
ture presented  a  sheared  appearance  and  showed  where  the  metal  had 
flowed  laterally  under  the  wheel  pressures. 
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No.  8i. 

Rail  No.  21. 

Notch  in  base  of  rail,  in  one  flange  1^.40  long  in  direction  of  length 
of  rail  by  ''.83  deep. 

This  notch  was  cut  in  flange,  apparently  by  means  of  a  cold  chisel 

Heigl^t,N3/'.93;  width  of  base^djacent  to  notch,  3".78. 

Supported  at  ends  30"  apart. 

Loaded  on  head  at  the  middle  at  a  place  opposite  to  notch  in  the 
base. 


Applied  1omI». 

OeflectfoBfi. 

SncceSfttve 
deflections. 

Deflection 
sets. 

Bemarka. 

Total. 

Maximnm 
fiber  stress. 

Pounds. 

2,000 

.20,000 

'30,000 

40,000 

45,000 

60,000 

51,400 

Pounds. 
^,570 
25,700 
38.550 
51.400 
57,830 
64.250 
66,050 

Inch. 
0. 
.04 
.07 

:S 

-     .14 

Inch, 
0. 

.04 
.03 
.03 
.01 
.03 

Inch. 
0. 

Initial  load. 
Ultimate  strength. 

i 

Fracture  granular,  radiating  from  the  notch  in  the  base.    Sheared 
appearance  next  suiiface  of  the  head. 


No.  82. 


Rail  No.  2L 

Height,  3".93;  width  of  base,  3".78. 
Supported  at  ends  30"  apart. 
Loaded  on  base  at  the  middle. 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 
sets. 

Semarka. 

Total. 

Maximnm 
fiber  stress. 

Pounds. 
2,000 
20,000 
30,000 
40,000 
45,000 
50.000 
55,000 
60,000 
62,000 
.     64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
74,900 

Pounds. 
2,570 
25,700 
38,550 
51,400 
57,8J0 
64.250 
70,680 
77.100 
79,670 
82.240 
84,810 
87,380 
89.950 
92,  .520 
95,090 
96,250 

Inch. 
0. 
.04 
.06 
.08 
.10 
.12 
.17 
.25 
.31 
.33 
.40 
.47 
.52 
.59 
.67 

Inch. 
0. 

.04 
.02 
.02 
.02 
.02 
.05 
.M 
.00 
.02 
.07 
.07 
.05 
.07 
.08 

Inch. 
0. 

Initial  load. 

.18 

.32 

- 

Ultimate  strength.                ^ 

_     _# 

Appearance,  granular,  radiating  from  one  side  of  the  head. 

The  metal  near  the  surface  of  the  head  showed  a  sheared  appear- 
ance to  a  depth  of  ".04  to  ".08,  the  center  of  radiation  of  the  granular 
metal  being  at  the  side  of  the  head  having  the  deepest  sheared  metal. 


iyif6.Z/Zy, 


^ 
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No.  83. 


Steel  Bail  No.  22. 

Branded  "  12  A  &  B  I  &  8«  Troy  Steel  1883  12." 

Height,  4^'.26;  width  of  base,  4''.28;  weight  i)er  yard,  65.4  pounds. 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


I 


Applied  loads. 


Total. 


Poundi. 

2.000 

4.000 

6.000 

8,000 

10,000 

12,000 

U,000 

16,000 

IB,  000 

'20,000 

22,000 

24,000 

26.000 

28,000 

30,000 

32,000 

34,000 

36.000 

38.000 

40,000 

42,000 

44,00& 

46,000 

48,000 

50,000 

52.000 

54,000 

56,000 

58,000 

60,000 

62,000 

64,000 

66,000 

68.000 

70,000 

8,000 

72.000 

74,000 

76,000 

78,000  - 

80,000 

82,000 

84,000 

86,000 

88.000 

90,000 

92.000 

HOOO 

96,000 

96,000 

100,000 


Maximum 
fiber  streaa. 


2,210 
4,420 
6,^0 
8,840 

u,oeo 

13,270 
15,480 
17,000 
19.900 
22,110 
24,320 
28,530 
28,740 
30,950 
33,170 
35,380 
37,500 
39.800 
42,010 
44,220 
46.430 
48,640 
50,850 
53,060 
55,280 
57,500 
50,710 
61,920 
04.130 
66,340 
68,550 
70.760 
72,080 
75,190 
77,400 
8,850 
70, 610 
81,820 
81,030 
86.240 
88,450 
90,670 
92,880 
95,090 
97,300 
.99, 510 
101.720 
103, 930 
106,1^ 
108,360 
110. 570 


Deflections. 


Inchtt. 

0. 

.0040 
.0077 
.0115 
.0153 
.0195 
.0229 
.0268 
.0305 
.0340 
.0373 
.0411 
.0446 
.0480 
.0513 
.0552 
.0587 
.0624 
.0655 

'.0688 
.0725 
.0765 
.0804 
.0850 
.0805 
.0045 
.1018 
.  1170 
.1340 
,1750 
.22 
.26 
.29 
.33 
.39 


.40 

.41 

.51 

.60 

.66 

.76 

.85 

.95 

1.05 

1.15 

1.33 

1.46 

1.68 

1.96 

2.26 


Snoceasive 
deflections. 


Inch. 

0. 

.0040 
.0037 
.0038 
.0038 
.0042 
.0034 
.0039 
.0037 
.0035 
.0033 
.0038 
.0035 
.0034 
.0033 
.0039 
.0035 
.0037 

.oa3i 

.0033 

.0037 

.0040 

.0039 

.0046 

.0045 

.0050 

.  0073 

.  0152 

.0170 

.0410 

.045 

.04 

.03 

.04 

.06 


.01 
.01 
.10 
.09 
.00 
.10 
.09 
.10 
.10 
.10 
.18 
.13 
.22 
.28 
.30 


Deflection 
«eta« 


Inches. 
0. 


0003 


.0006 


.0013 


0026 


0075 


0740 


.26 


fiemarka. 


IniUal  load^ 


K=r  21,640,000. 


Elastic  limit. 


!  Kested  under  this  load  40  hours. 


2.00 


Reversed  and  loadetl  on  base. 


2,000 

2,210 

0. 

20,000 

22,110 

.09 

30,000 

33,170 

.16 

40,000 

44,220 

.26     « 

50,000 

55,280 

.37 

60,000 

66,340 

.57 

12,000 

68,550 

.59 

64,000 

70,760 

.64 

66,000 

72,980 

.68 

68,000 

75,190 

.72 

70,600 

77,400 

.76 

72,000 

79. 610 

.80 

74,000 

81,820 

.87 

76,000 

84.030 

.92 

0. 
.09 
.07 
.10 
.11 
.20 
.02 
.05 
.04 
.04 
.04 
.04 
.07 
.05 


0. 


.18 
'.'45' 


Initial  load. 
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STEEL   RAILS. 

No.  83— Continued. 


Applied  loads. 

Deflections. 

Successive 
defleotions. 

Deflection 
sets. 

Bemarks. 

Total. 

Maximum 
fiber  atrees. 

Pounds. 
78,000 
80,000 
82,000 
84,000 
8&000 
88.000 
90,000 
92.000 
94,000 
96,000 
97,900 

Pounds. 

86.240 

88.450 

90,670 

92,880 

95,090 

97,300  . 

99,510 

101,720 

'    103,930 

106.150 

108,250 

Inches. 
.97 
.98 
1.05 
1.08 
1.20 
1.29 
1.37 
1.47 
1.61 
1.71 

Inch. 
.05 
.01 
.07 
.03 
.12 
.09 
.<08 
.10 
.14 
.10 

Inch. 

Re.'ited  under  load  15  minatea. 
Ultimate  strength. 

.83 

/ 

Fracture  granular,  radiating  £roni  top  surface  of  the  head. 

At  one  side  of  the  head  the  metal  presented  a  sheared  appearance 
and  evidence  of  flow  under  the  wheel  pressures.  The  part  thus  affected 
was  about  ".16  by  ".04  deep. 


No.  84. 
Kail  No.  22. 


Height,  4".26. 

Ends  supported  30"  apart. 

Loaded  on  base  at  middle. 


Applied  loada. 

Deflections. 

Successive 
deflections. 

Deflection 
seta. 

Bemarksi 

Total 

Maximum 
fiber  stress. 

Pounds. 
2,000 
10,000 
20,000 
30,000 
40,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68.000 
70,000 
72,000 
74.000 
70,000 
78.000 
80,000 
82,000 
84,000 
86.000 
88,000 
90,000 
91.200 

Pounds. 
2,210 
11,060 
22.110 
33.170 
44.220 
55.280 
57.500 
50.710 
01.920 
64.130 
66,340 
68.550 
70.760 
72,980 
75.190 
77.400 
79, 610 
81.820 
84,030 
86,240 
88,450 
90.670 
92.880 
95.000 
97,300 
99,510 

100,840 

Jnehss. 
0. 
.02 
.04 
.06 
.08 
.10 
.11 
.13 
.15 
.17 
.18 
.20 
.23 
.25 
.28 
.32 
.37 
.42 
.47 
.62 

,66 
.73 
.80 
.90 
1.00 

Inch. 

0. 
.02 
.02 
.02 
.02 
.02 
.01 
.02 
.02 
.02 
.01 
.02 
.03 
.02 
.03 
.04 

.0.-. 

.05 
.05 
.06 
.06 
.06 
.07 
.07 
.10 
.10 

Inch. 
0. 

1 
Initial  loa£ 

V 

Ultimate  strength. 

.02 

.07 

.20 

.45 

Fractured  obliquely  across  rail,  beginning  at  the  surface  of  the  head 
2^"  eccentric  from  the  middle  bearing,  and  extending  to  the  base  at  the 
middle  of  the  span. 

Appearance,  granular.  At  one  side  of  the  head  the  metal  presented 
a  sheared  appearance^  with  evidence  of  slight  flow  under  the  wheel 
pressures. 
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STEKL   RAILS. 
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No.  85. 

#  Steel  Bail  No.  23. 

Section  of  new  rail  branded  "Lack*!  &  O  Co.,  Scranton  4-89.'' 
Heicrlit,  4".98;  width  of  base,  6''j  weight  per  yard,  74.5  pounds. 
£nds  supported  30^^  apart. 
JLoaded  on  head  at  the  middle. 


Applied  loads.  ^ 

Successire 
deflections. 

Deflection 
sets. 

Total        liBximnm 

Dpflections. 

• 

Remarks. 

Jl  WsJU. 

fiber  stress. 

Poimdt. 

Tw%ndM. 

JiidA. 

Inch, 

Inch. 

2.O00 

1,520 

0. 

0. 

0. 

Initial  load. 

/ 

lO.OOO 

7,620 

.0113  . 

.0113 

0. 

ao,ooo 

,      15. 240 

.0230 

.0117 

.0001 

30.000 

22,850 

.0348 

.0118 

.0006 

40,000 

30,470 

.0450 

.0111 

,0005 

50,000 

38.090 

.0573 

.0114 

.0008 

60.000 

45. 710 

.0662 

.0109 

.0010 

70,000 

53,  320 

.0770 

.0108 

.0012 

80,000 

60,040 

.0880 

.0110 

.0022 

82,000 
84.000 
86,000 
88,000 

62,470 
63,990 
65.510 
07,040 

.0003 
.0926 
.0950 
.0975 

.0023 
.0023 
.0024 
.0025 

Scale  starts  off  web. 

*•••••  ••»••  • 

•U.000 

68,560 

.1000 

.0026 

.0043 

E=20,5SO,000. 

» 

KiOOO 

70,080 
71, 616 
73,130 
74,650 
76,176 

.1032 
.1058 
.1090 
.1122 
.1163 

.0032 
.0026 

.otm 

.0032 
.0041 

Elastle  limit. 

M.OOO 

96,000 

98.000 

100.000 

.'6697" 

102,000 
104,000 
106,000 
108,000 
110,000 
112,000 
114,000 
116,000 
118,000 
120,000 

77,700 
70,220 
80, 740 
82,270 
83,790 
85.320 
86,840 
88,360 
80.800 
01,410 

.1206 
.1250 
.1325 
.1493 
.1420 
.1604 
.1702 
.1825 
.1083 

.0<M3 
.0044 
.0075 
.0068 
.0027 
.0184 
.0U08 
.0123 
.0158 

Sostained  110, 000  mom^tarily. 

.0298" 

.2230              .0247 

.0916*' 

Rerersed  and  loaded  on  base. 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10.000 

7,620 

.0120 

.0120 

.0024 

20,000 

15,240 

.0280 

.0160 

.C062 

^    30.000 

22,850 

.0435 

.0155 

^  .0108 

40,000 

30,470 

.0696 

.0160 

.0170 

50.000 

38,000 

.0777 

.0182 

.0252 

, 

«U,000 

45,710 

.0962 

.0185 

.0330 

70,000 

53.320 

.1182 

.0220 

.0449 

80,000 

60,940 

.1422 

.0210 

.0585 

90.000 

68.560 

.1725 

.0303 

.0722 

100,000 

76, 170 

.2066 

.0340 

.1007 

f 

Reversed  aod  loaded  on  head. 

2,000 

1,620 

.'012iS 

0. 

0. 

Initial  load. 

10,000 

7,620 

.0120 

.0015 

20,000 

*  15, 240 

.0258 

.  0138 

.0029 

30,000 

22,860 

.0400 

.0142 

.0055 

40,000 

ao.i70 

.0537 

.0137 

.0084 

50,000 

38,090 

.0679 

.0142 

.0118 

60,000 

45,710 

.0832 

.0153 

.0167 

70.000 

^53,320 

.0095 

.0163 

.0228 

80,000 

60,940 

.1178 

.0183 

.0305 

w.oeo 

68,560 

.1378 

.0200 

.0400 

100,000 

76, 170 

.1611 

.0233 

.0530 

Remoyed  fh>m  maohlne. 

Test  rMumod  aft 

er  a  period  of  rest  of  5|  months.    Loaded  on  the  base  at  the  middle. 
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STEEL   HAILS. 
No.  85 — OoDtiuued. 


Applied  loodH. 

U.m..Aao«'V.<^          ^\^tl~.^*t^m^ 

Total. 

Maximain 
fiber  8tr«8H. 

BeflcctloDS. 

OllC€0881Ve 

derioctiouM. 

seU. 

Romarks. 

Pound t. 

Inch. 

Jneh. 

Inch. 

2.000 

1.520 

0. 

0. 

P. 

Iiiitialload. 

10,000 

7,620 

.0114 

.0114 

.0005 

20,000 

•    15.240 

.0235 

.0121 

.0008 

30,000 

22.H50 

.0347 

.0112 

.0010 

40.000 

30.470 

.0459 

.0112 

.0012 

^ 

50.000 

38,090 

.  0573 

.0114 

.0018 

60,000 

45.710 

.0693 

.0120 

.0028 

• 

70,000 

53,  320 

,0821 

.0128 

.0048 

HO,  COO 

60  940 

.0960 

.0139 

.0082 

90.000 

UH.500 

.1123 

.  016.'{ 

.oi:i8 

100,000 

76, 170 

.1334 

.0211 

,0240 

Kevented  aiul  loaded  on  head.                                                         \ 

2,000 

1.520 

0. 

0.                     0.             1 

Initial  load. 

10,000 

7.620 

.0134 

.  0134 

.0008 

20,  (XH) 

15,  240 

.  0275 

.  0145 

.0020 

30,000 

22. 850 

.  0405 

.0130 

.ou:i3 

40,000 

30. 470 

.  0535 

.0130 

.0048 

50,000 

38,090 

.OfltiS 

,0136 

.0008 

« 

60,000 

45,  710 

.0798 

.0i:{3 

.0088 

70,000 

53, 320 

.  0935 

.0137 

.0114 

80,000 

00, 940  . 

.  1072 

.0137 

.0146 

90,000 

68.5G0 

.1217 

.0145 

.0180 

100,000 

70, 170 

.1360 

.0143 

.0208 

Reversed  and  loaded  on  tbo  bMO. 

2,000 

"    1,520 

0. 

0.           10.           1  luitialload.                                       I 

10.000 

7,  620 

.0119 

.0119 

.0009 

20.000 

15.  240 

.0246 

.0127 

.  0020 

30.000 

22,  H.50 

.0370 

.0124 

.0030 

11,000 
40.000 

8.:i80 
30, 470 

1  Koated  14  hotira  under  thia  load. 

.'wwV 

.Olio" 

.wns" 

^B  W  ^w*^^  ^f  ^fr  ^^*      ^^  ^"       ^"^  ^r    ^^^^m  ^*m       ^mm'^a^m  ^^v  ^^^m        ^^^.^  ^p  1.^      ^^^l^^P^r^^lw  ^ 

50,000 

38, 090 

.  OIMKJ 

.0123 

.0051 

60,000 

46.  710 

.  0740 

.Oi:i7 

.0080 

70,000 

53,  320 

.  0X80 

.0140 

.0110 

* 

80,000 

00, 040 

.  10'J3 

.  0143 

.0147 

00.000 

68,560 

.  1175 

.0152 

.0192 

100,000 

76, 170 

.1842 

.0167 

.0258 

STEEL   RAILS. 
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No.  85 — Continuoil, 

RaO  removed  from  machine  and  middle  section  heated  over  a  len^h 
ef  10". 

lilxpansion  hot  ^^0670  in  6  inches. 

Bsstimated  temperature,  178iP  F. 

Cooled  in  the  open  air  and  then  returned  to  the  testing  machine  and 
loaded  on  the  head  at  the  middle. 


\ 


Applied  luads. 

DcHectioDH. 

Siiccesnive 
dudectioni». 

l>eflcction 

i»0U. 

• 
Bemarka. 

Total. 

Maxirnnm 
fiber  iitrt»0S. 

Poun4». 

Patmd*. 

Inch, 

Ineh. 

Tneh. 

- 

2.000 

1, 5'iO 

0. 

0. 

0. 

Initial  load. 

lo.ooo 

7,620 

.  01.38 

.  0138 

.0007    ,                                                                     1 

20,  000 

15,240 

.  01»72 

.0l:t4 

.0012 

«                                            -« 

30.000 

22,850 

.  0391 

.0110 

.0014 

40,  OUO 

30.470 

.0507 

.0110 

.0016 

50.000 

38.000 

.0618 

.0111 

.0(»18 

6U.  000 

45. 710 

.  0731 

.0113 

.0020 

70.000 

53,330 

.  0845 

.0114 

.0.126 

aa.000 

60.940 

.0968 

.0123 

.oo:« 

^ 

90,000 

68,564) 

.1092 

.01J4 

.00.'>8 

• 

100,000 

76, 170 

.1236 

.0144 

.0091 

• 

Reveraeil  and  loaded  on  tbc  baao. 

2,000 

1,520 

0. 

0. 

0. 

Initial  load. 

10.000 

7,ft«) 

^  .0135 

.0135 

-.0008 

• 

20,001) 

15,240 

.0265 

.0130 

.0017  . 

3U.O00 

22.8D0 

.0.182 

.0117 

.0025 

40,000 

30.470 

.0498 

.0116 

.0(133 

SO.0U0 

38,000 

.  0615 

.0117 

.0<M3 

60.000 

45, 710 

.0733 

.0118 

.0051 

70.000 

53.320 

.0851 

.0118 

.0:)63 

w.ooo 

60,040 

.0970 

.0125 

.  0084 

90,  (KM) 

68.560 

.1108 

.Oi:i2 

.0110 

100,000 

76, 170 

.1267 

.0159 

.0160 

Reversed  and  loa<led  on  head. 

2,000 

•        1,520 

0. 

0. 

0.         ;  luiUalkMid. 

10. 000 

7,620 

.0136 

.0136 

.0008    ! 

30,000 

15,240 

.0274 

.0138 

.0016 

30,000 

22, 850 

.0400 

.0120 

.0028 

40.000 

30,470 

.0525 

.0125 

.0041 

50,000 

38,090 

.0648 

.  0123 

.0053 

60.000 

45, 710 

.0775 

.0127 

.0(KW 

70.000 

53, 320 

.0902 

.0127 

.0087 

80,000 

60.iN0 

.1029 

.0127 

.0105 

00,000 

68,560 

.1161 

.  0132 

.0131 

100,  (KM) 

70, 170 

.1307 

.0140 

.0166 

110,000 
120,000 
130.000 
140,000  . 

83,700 

01,410 

09,030 

106.650 

.15 
.21 
.33 
.48 

.0103 
.06 
.12 
.15 

150.000 
160,000 
170,000 

114,260 
121,880 
129,500 

.68 

.90 

1.19 

.20 
.22 
.29 

.98"'*' 

KevferMHl  and  loaded  on  the  base. 

2,000 

1,520    i 

0. 

0. 

0. 

Initial  load. 

20,000 

40,000 

00,000 

80,000 

100.000 

120.000 

140,000 

150,000 

15,240 
30, 470 
45. 710 
60,940 
76, 170 
91,410 
106,650 
114.200 

.05 
.10 
.18 
.28 
.42 
.01 
.91 
1.11 

.05 
.05 
.08 
.10 
.14 
.19 
.30 
.20 

The  rail  ia  now  about  straisht. 
Ultimate  strength. 

160,000 
160,200 

121,880 
126,890 

1.32 

.21 

Flanges  buckfed  and  rail  deflected  laterally. 
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STEEL   RAILS. 


No.  60. 

Steel  Rail  No.  24. 


Branded  «  G.  H.  Hutte,  1880.'^ 
Height,  3".95. 
Width  of  base,  3".85. 
Ends  supported  30'^  apart. 
Loaded  on  head  at  middle. 


Applied  loadfl. 


Total. 


Pounds. 

.2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

U,000 

46,000 

18,000 

20,000 

22.000 

24,000 

~^e,0Q0 

28.000 

sOTooo 

32,000 
34,000 
30,000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 


Maxim  niQ 
fiber  stress. 


Pounds. 

2,8:^0 

5,601) 

8,400 

11,320 

14,150 

16.080 

19, 810 

22,040 

26. 470 

28,:i00 

31, 130 

33,960 

30,790 

39, 620 

42,450 

45,280 

48,110 

50.040 

53,770 

56,600 

59,430 

62,260 

65.090 

67,920 

70,760 

73,580 

76,410 

79,230 

82,000 

84,800 

87, 720 

90,550 

03,380 

06,210 

99,040 

101,870 

104,700 

107.530 

110, 360 

113, 190 

116,020 


Defleotions. 


Inch. 

0. 

.0055 
.0097 
.0141 
.0183 
.0228 
.0273 
.0313 
.0353 
.0393 
.0436 
.0475 
.0515 
.0555 
.0595 
.0633 
.0672 
.0711 
.  0752 
.0793 
.0835 
.0874 
.0914 
.0960 
.1004 
.1044 
.1091 
.1147 
.1226 
.1364 
.1617 
.1980 
.2610 
.3105 
.3675 
.4345 
.4486 
.5828 
.6956 
.8135 
.9554 


Snccesflive 
dedectiona. 


Jneh. 

0. 

.0055 
.0042 
.0044 
.0042 
.0045 
.0045 
.0040 
.0040 
.0040 
.0042 
.0040 
.0040 
.0040 
.0040 
.0038 
.0039 
.0039 
.0041 
.0041 
.6042 
.0039 
.0040 
.0046 
.0044 
.0040 
.0047 
.0056 
.0079 
.0138 
.0253 
.  0:^63 
.0630 
.0490 
.0570 
.0670 
.0741 
.1342 
.1128 
.1179 
.1419 


Deflection 
sets. 


Inch. 
0. 


.0010 


0013 


OOU 


.0018 


BAnarka. 


Initial  load. 


.0038 


E^28, 100,000 
Elastic  liiott. 


OfSOi 


7815 


Rested  under  load  80  mlnatea. 


Test  disoontlnned. 


iTTo.Z^ 


_:ffrcm^oa  "O..  JUfaMe  /SSol 


T 


/ty 


s.'ss 


fix  161  62  1 


STEEL   R^AILS. 
No.  91. 

Bail  No.  24. 

Branded  «G.  H.  Hutte,  1880.'' 

Height,  3".95. 

Width  of  base,  3".83..   Weight  per  yard,  56.6  pounds. 

Ends  supported  24^'  apart.  ^' 

Loaded  on  the  base  at  middle. 
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Applied  loads. 


Total. 


Poundt. 

S.'OOO 

10,000 

20,O0Q 

30,000 

40.0U0 

50,000 

52,000 

54,000 

68,000 

58,000 

0O>OOO 

82,000 

64,000 

86.000 

88,000 

70,000 

72,000 

74>000 

76,000 

78,000 

79,800 


Maximum 
fiber  itreM. 


Pounds. 
2,280 
11.320 
22.040 
33,  MO 
45,280 
M,000 
68,800 
61,120 
63,300 
65,«S0 
67,010 
70,180 
72,  UO 
74, 710 
76,970 
70,230 
81,500 
83,760 
86,020 
88,200 
90,330 


D«fl«otluns. 


Inth. 

a 

.0124 
.0252 
.0377 
.0197 
.0620 
.0645 
.0670 
.0604 
.0721 
.0748 
.0778 
.0808 
.0842 
.0682 
.0927 
.0990 
.1067 
.1165 
.1267 


Succ«Balve 
deflectioos. 


Inch. 
0. 
.0124 
.0128 
.0125 
.0120 
.0123 
.0025 
.  0025 
.0(ri4 
.  0U27 

"  .0027 
.0030 
.  00.30 
.OU.'U 
.0040 
.0045 
.0063 
.0077 
.0098 
.0092 


Deflection 
■eta. 


Inch. 
0. 

.0010 
.0013 
.0017 
.0018 
.0025 


.0043 


.0112 


Rem  arks. 


Initial  load. 


E  =  22,130,000. 
Elastic  limit. 

Scale  startt)  off  web. 

Ultimate  strength. 


Fractured  suddenly  without  warning.  Appearance,  granular.  At 
the  surface  of  the  head  there  appeared  a  thin  layer  of  metal  ''.01  to 
".02  in  depth,  having  a  amooth  oblique  surface  of  fracture.  ^ 

There  was  a  dark-colored  spot  ".25  long  and  ".06  maximum  depth, 
also  two  other  smaller  dark-colored  spots,  all  located  next  the  top  sur- 
face of  the  head. 

These  dark-colored  spots  indicated  the  presence  of  incipient  cracks, 
which  were  present  before  the  test  began. 
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No.  61. 

Steel  Rail  No.  25. 

Branded  "  Cammel  Sheffield  Tougiiened  Steel,  1873.'' 

Height,  4''.37. 

Width  of  base,  3".91. 

Weight  per  yard,  60  p/oands. 

Ends  supported  30"  apart. 

Loaded  on  head  at  the  middle. 


Applied  Um48. 


Total. 


PouniU. 
2,000 
4,000 
6,000 
8.000 
10.000 
12.000 
14,000 
16,000 
18.000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
'38,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60.000 
10,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 


fiber  stress. 


Pounds. 
2,230 
4,450 
6,680 
8,910 
11.130 
13,360 
15,590 
17, 810 
20.040 
22.270 
24,100 
26,720 
28.950 
31,180 
33,400 
35,630 
87,860 
40,080 
42,810 
44,540 
46,760 
48,996 
51,220 
53.450 
65.670 
57,900 
60,130 
62,350 
64,580 
66,810 
11,130 
69,030 
71.280 
73,490 
75, 710 
77.940 
80. 170 
82,400 
84,620 
86,850 
89,080 
91,300 


Deflections. 


Inch. 

0. 
.0039 
.0077 
.0111 
.0149 
.0186 
.0220 
.0254 
.0288 
.0321 
.0365 
.0396 
.0428 
.0460 
.049U 
.0533 
.0563 
.0597 
.0628 
.0662 
.0608 
.0736 
.0777 
.0821 
.0867 
.0917 
.0988 
.1076 
.1206 
.1451 


.1653 
.2210 
.2700 
.3310 
.3910 
.4535 
.5230 
-  .5933 
.6990 
.8118 
.9302 


Saccessive 
deflections. 


Inch. 
0. 
.0030 

.0038 

.ou:i4 

.0038 
.01W7 
.  .0034 
.00:^4 
.0034 
.0033 
.0044 
.0031 
.0032 
.0032 
.0030 
.0043 
.0030 
.0034 
.0031 
.0034 
.6036 
.0038 
.0041 
.0044 
.0046 
.0050 
.0071 
.0088 
.0130 
.0215 


.0202 
.0557 
.0550 
.05.50 
.0600 
.0625 
.0095 
.0703 
.1057 
.  1128 
.1184 


Deflection 
sets. 


Inch. 
0. 


.0012 


.0017 


Remarks. 


Initial  load. 


.0032   E:r^23,310,000. 


.0055 


0107 


0537 


Elastic  limit. 


Rested  under  load  15  hoar*. 


Test  disoontlQaed. 


ei  oa  1 


iJTo,^, 
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No.  94. 

Bail  No.  25. 

Height,  4".37. 
Width  of  base,  3".91. 

Ends  sapported  22'M  apart.    Loaded  on  head  at  the  middle. 
Ultimate  strength,  133,000  poands. 

R=109,090  pounds  x>er  square  inch.    Bail  bent  27  degrees  without 
fracture. 


No.  62. 
Steel  Bail  No.  26. 


Pwnt  marks  on  head,  "  22-«." 
Height,  3".71. 
.  Width  of  base,  3''.98. 
Weight  per  yard.  66.1  pounds. 
finds  supported  30^'  apart. 
Loaded  on  hea4  at  the  middle. 


Applied  IoacIb. 

Deflections. 

Suceeiisive 
deflections. 

Dvncition 
sets. 

BemarlLs. 

1  Total. 

1 
Maximnm 
flberstrMs. 

Povndi. 
2.000 
4.000 

Pmrndt. 
'  3.000 
6,000 
8,000 
11,990 
14,900 
17.990  * 
20,980 
23,980 
26,980 
29,980 
32.070 
35, 970 
38,970 
41,970 
44,970 
47.960 
'    50,960 
53,960 
56,960 
59,950 
62,950 

--^,950 
68,950 
71,940 
74,940 
77,940 
81,300 

Inch, 

0. 

.0063 
.0102 
.0152 
.0202 
.0251 
.0300 
.0350 
.0398 
.0448 
.0494 
.0542 
.0591 
.0640 
.0600 
.0743 
.0801 
.0867 
.0933 
.1015 
.1140 
.1500 
.2590 
.3621 
.5898 
.6570 
.9910 

Jnch. 
0. 
.0063 
.0039 
.0050 
.0050 
.0049 
.0049 
.0050 
.0048 
.0050 
.0046 
.0048 
.0040 
.0049 
.6050 
/        .0053 
.0058 
.0066 
.0060 
.0082 
.0125 
.0360 
.1099 
.  1022 
.2277 
.0672 
.3340 

Jneh. 
0. 

Initial  loftd. 

« 

0.000 

.  8,000 
10.000 
13.000 

.0002 

14.000 

•••   , 

16.000 

18,000 

ao.ooo 

22.000 
24.000 
20,000 

.0003 

28,000 
30,000 
32,000 

.0021 

K^  24,130.000. 
KliMtic  limit. 

34.000 
36,000 
36,000 
40,000 
42,000 
44,000 
46,000 

Test  discontinued. 

.0120 

48,000 

90,00» 
62,000 
64.300 

/ 
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No.  63. 

\ 

Steel  Rail  No.  27. 

Branded  "  John  Brown  &  Co.,  Sheffield,  Atlas  Steel  i^  Sec.  68." 

Height,  4".47. 

Width  of  base,  3".96. 

Weight  per  yard,  64.19  pounds. 

Ends  supported  30^'  apart. 

Loaded  on  head  at  thtf  middle. 


Applied  loads. 

Deflectiona. 

Saocesaive 
deflectiona. 

Deflection 
aeta. 

Renuirka. 

Total. 

Maximam 
fiber  stresa. 

PoundM. 
2,000 
4,000 
6,000 
8.000 
10,000 
12,000 
14,000 
16,000 
18,000 
20.000 
22,000 
24,000. 
26.000 
28,000 
30,000 
32,000 
34,000 
36.000 
88,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 
30,000 
17,000 
30.000 
66,000 
68,000 
70,000 
72,000 

ra.ooo 

74,000 
75,000 
76,000 
77,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 

Poundi. 
2,130 
4,270 
6,400 
8,540 
10,670 
12,800 
14,940 
17, 070 
19.200 
21,340 
23,470 
25,610 
27,740 
29,870 
32. 010 
34,140 
36.270 
38, 410 
40,540 
42,680 
44,810 
46,940 
49,080 
51, 210 
53,340 
55,480 
-       57,610 
59,750 
61,880 
64,010 
66,150 
68,280 
70,420 
72,550 
74,680 
32,010 
18, 140 
32. 010 
70, 420 
72,550 
74,680 
76,820 
77,890 
78,950 
80,020 
81,090 
82,150 
83,220 
8.5,;i50 
87,490 
89,620 
9i760 
93,890 
96,020 

Jneh^ 

0. 

.0045 
.0082 
.0120 
.0151 
.0183 
.  0218 
.  0251 
.0284 
.0316 
.0350 
.0380 
.0412 
L0I47 
50477 
.0502 
.  0532 
.0567 
.0596 
.0630 
.0663 
.0693 
.0729 
.0767 
.0800 
.0841n 

:088e 

.0924 
.0064 
.1017 
.1098 
.1190 
.1458 
.  18«i0 
.2415 
.1838 

Jneh. 
0. 

.0045 
.0037 
.00.38 
.0031 
.0032 
.0035 
.0033 
.0033 
.0032 
.0034 
.0030 

.ou:i2 

.0035 
.0030 
.0025 
.0030 
.0035 
.0029 
.0034 
.0033 
.0030 
.0036 
.0038 
.0033 
.0041 
.0039  ^ 
.0044 
.0040 
.0053 
.0081 
.0092 
.0268 
.0402 
.0555 
— . 0677 

Inch. 
0. 

Initial  load. 

.ooiS" 

.0019 

.ooJi" 

.0035 

£-22,030,000. 

1 

.0062 

Elastic  limit. 

, 

.0136 

1 

.  1389 

Rented  nnder  load.                              1 



Load  at  expiration  of  iO^imra.          I 

.  18:i3 
.  2351 
.2382 
.2413 
.2453 
.2486 
.2852 
.  3820 
.3882 
.4020 
.4580 
.5271 
.5831 
.6690 
.7558 
.8698 
.9572 

—.0005 
.0518 
.0031 

.oo:u 

.0040 
.0033 
.0366 
.0968 
.0062 
.0138 
.0560 
.0691 
.a360 
/  .0859 
.08t>8 
.1140 
.0874 

. 

• 

.8121 

■ 

Teat  diacontinned. 

T 


5f 


•.Am 


-\ 


A 


16a  1 


tTTo.^. 


etxtt? 


SX^^ 


S,87 


J 
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Ko.  64. 

Old  Steel  Rail  No.  29, 


/ 


» brand. 

light,  3".94. 

dth  of  base,  3".87. 

nght  per  yard,  41.4  po'^'^'ls. 

is  supported  30'^  apii . 

•ded  on  base  at  the  middle. 


pplied  bMd«. 


a. 


U, 

o 
o 
o 
o 
o 
o 
o 

Q 
O 

« 
K) 


Haximom 
Ifiber  atitwa. 


Pounds. 
2.760 
5,530 
8.290 
11,060 
13,820 
16,580 
1^,350 
22,110 
24,880 
27.640 
30.410 
33,170 
35.930 
38,700 
41,460 


Deflections. 


Inch. 

0. 

.0060 
.0110 
.0160 
.0206 
.0250 
.0298 
.0339 
.0381 
.0425 
.04Q7 
.0510 
.05^ 
.0600 
.0660 


SiicceMiye 
deflectiona. 


Inch. 
0. 
.0060 
.  W>r>0 
.0050 
.0040 
.0044 
.0048 
.0041 
.0042 
.0044 
.0042 
.0043 
^0040 
.0044 
.0060 


Deflection 

sets. 


Inch. 
0. 


^.0003 


—.0008 


-f.0026 


SemarlLB. 


Initial  load. 


Load  released  and  raU  reversed  in  position,  now  loading  the  head  at  the  middle. 


M 
W 
DO 
(X) 
DO 
DO 
DO 
90 
DO 
DO 
DO 
DO 
90 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
DO 
90 


2,760 
6,630 
8,290 
11,060 
18.820 
16,580 
19,350 
22,110 
24,880 
27,640 
80,410 
33,170 
35,036 
38,700 
41.460 
44,230 
46,990 
49,750 
62.520 
56,280 
58,060 
60,810 
63,580 
66,340 
60.100 


0. 

.0061 
.0120 
.0177 
.0230 
.0287 
.03:{8 
.0385 
.0432 
.0481 
.0533 
.0581 
.0630 
.0681 
.  07512 
.0791 
.0853 
.0940 
.1120 
.1428 
.1860 
.2520 
.3315 
.4090 
.4932 


0. 
.0061 
.0050 
.0057 
.0053 
.0057 
.0051 
.0047 
.0047 
.0049 
.0052 
.0048 
.0049 
.0051 
.0051 
.0059 
.0062 
.0087 
.0180 
.0308 
.0452 
.0640 
.0795 
.0775 
.0842 


0. 


.0031 


0051 


0080 


0567 


3840 


Initial  load. 


E  =  21,070,000. 


Klastic  Umii. 


1  released  and  rail  again  reversed  in  position,  now  being  brought  hack  to  position  first 

occapied,  loading  the  base  at  the  middle. 


90 
90 
DO 
90 
90 
90 
90 
90 
90 
90 
DO 
90 
DO 
M 
DO 
BO 


2,760 
5,630 
8,290 
11,060 
13,820 
16,580 
19,350 
22,110 
24.880 
27,640 
13.820 
27.640 
29.020 
;K),410 
81,790 
93,170 


0. 
.0079 
.0158 
.0232 
.0310 
.0390 
.0472 
.0502 
.0670 
.0783 


.0770 
.0790 
.0815 
.0840 
.0872 


"■F"-*^ 


■**■*" 


.0079 
.0079 
.0074 
.0078 
.0080 
.0082 
.0090 
.0108 
.0113 


—.0013 
.  0U20 
.0025 
.  0025 
.0032 


0. 


.0104 


.0362 


IniUalload. 


Rested  under  load  16  boon. 


•^e» 
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No.  64 — Goiitiuued. 


A](plied  loadfl. 


Total. 


Poundt. 
25,000 
26.000 
27,000 
28,000 
29.000 
30,000 
32,000 
84,000 
36,000 
38,000 
40.000 
42,000 
44,000 
46,000 
48,000 
50,000 


2.000 

4,000 

6,000 

8,000 

10,000 

12,000 

14.000 

16,000 

18,000 

20,000 


Maximnm 
fibcfr  stress. 


Pounds. 
34.  .'>50 
35.930 

^•37, 320 
38,700 

*  40,080 
41.460 
44,230 
46,990 
49,750 
52, 520 
55,280 
58,050 
60,810 
63,580 
66,340 
69,100 


Deflections,  ^inflections. 


Jtifh. 
.0912 
.1020 
.1139 
.1225 
.1310 
.1428 
.1640 
.1888 
.2118 
.2440 
.2740 
.3097- 
.3544 
.4048 
.4583 
.5340 


Inch, 
.0040 
.0108 
.0119 
.0086 
.0085 
.0118 
.0212 
.0248 
.  02.'«) 
.  0322 
.0300 
.0367 
.0447 
.0504 
.05.35 
.0757 


Deflection 
sets. 


Bemarks. 


Inch. 


.0802 


1904 


.4268       Rail  nearly  straight. 


Load  released,  rail  reversed  and  loaded  on  head  at  the  middle. 


2,760 
5,530 
8,290 
11,060 
13,  820 
10,580 
19,350 
22,110 
24,880 
27,640 


0. 
.0089 
.  0161 
.  02;)2 
.0307 
.0380 
.0451 
.0533 
.0605 
.0603 


0. 


.0089 
.0072 
.0071 
.0075 
,0073 
,0071 
.0082 
.0072 
.0088 


.0 


.0120 


.0272 


Initial  load. 


Rail  removed  from  machine  and  set  aside  for  a  period  of  rest  without  load. 
Test  rosamed  after  rcKting  a  perliKl  of  4  months. 
Load  applied  to  the  head  at  the  middle. 


2,000 
10,000 
20,000 
21   000 

2,760 
13, 820 
27.640 
29,020 
30,410 
31,790 
33,170 
34,550 
35.930 
37.320 
38,700 
40,080 
41,400 

0. 
.0177 
.0393 
.0415 
-       .  0438 
.M60 
.0481 
.  0508 
-.0535 
.0548 
.0573 
.  0597 
.0628 

0. 
.0177 
•    .0216 
.0022 
.0023 
.0022 
.0021 
.0027 
.0017 
.002:t 
.0025 
.0024 
.0031 

0. 

.0002 
.0005 

Initialload. 

22,000 
23,000 
24,000 
25,000 
26,000 
27,000 
28  000 

."0612"' 

29,000 
30,000 

.0027 

Reversed  and  loaded  on  hase.        ^ 

2,000 
10,000 
20,000 
30,000 
35,000 

2,760 
13,820 
27.040 
41,400 
48. 370 

0. 

.0190 
.0409 
.0632 
.0750 

0. 
.0190 
.  0219 
.0223 
.0118 

0. 
.0011 
.  0020 
.  0029 
.0030 

Initial  load. 

Reversed  and  loaded  on  the  head. 

2,000 
10,000 
20,000 
30.000 

2,760 
13,  820 
27,640 
41.460 

0. 
.0190 

.0422 
.0658 

0. 
.0190 
.0232 
.0236 

0. 

.0(H5 
.0026 
.0053 

Initial  load. 

Reversed  and  loaded  on  the  hase. 

2,000 
10,000 
20,000 
80,000    , 

2.760 
13, 820 
27,640 
41,  460 

0. 
.0191 
.0418 
.0615 

0. 
.0191 
.0227 
.0227 

0. 
.0015 
.0023 
.0040 

Initial  load. 

Reversed  and  loaded  on  head. 
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ifo.  64-f^Continued, 


i%.pplied  loads. 


Total. 


2.000 
10,000 

ao,ooo 

30,000 
31,000 
32,000 
33.000 
34,000 
35,000 


2.000 

10,000 

aot,ooo 
ao.ooo 

35,000 


2,000 
lO.OOO 

ao.ooo 

30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
4Z0OO 
44,000 
46.000 
48.000 
50,000 


2.000 
10,000 
20.000 
30,000 
40,000 


2.000 
10. 000 
20,000 
30,000 
40,000 
50,000 


2,000 
10,000 
20,000 

ao.ooo 

40.000 
50.000 


2.000 
50,000 
56,000 
60,000 
65.000 


Maximam 
fiber  atreas. 


PoundM* 
2,760 
13.820 
27,640 
41,4(iO 
42,840 
44.230 
45,610 
46,090 
48,370 


2,760 
13.820 
27,640 
41.460 
48,370 


2.760 
13.820 
27,640 
41,460 
48,370 
49.750 
51. 140 
62,520 
53,900 
55,280 
58,050 
60.810 
63,560 
66,340 
69.100 


2,760 

13,820 
27,640 
51,400 
55.280 


2,760 
13,820 
27,640 
41,460 
55,280 
60.100 


2,760 
13.820 
27,640 
41,460 
55,280 
69.100 


2.760 
69,100 
76,010 
82,920 
89.880 


Deflections. 


Indua. 
0. 

.0190 
.0420 
.0660 
.0678 
.0711 
.0758 
.0620 
.0893 


0. 

.0183 
.0421 
.0685 
.0825 


0. 
.0200 
.0442 
.0702 
.0878 
.0935 
.0997 
.1113 
.1211 
.1325 
.1563 
.1854 
.2166 
.2570 
.3038 


SaccessiTe 
deflections. 


Inch. 

0. 
.0190 
.0230 
.0230 
.0028 
.0033 
.0047 
.0062 
.0073 


Deflection 
seta. 


Inch. 

0. 

.0012 
.0026 
.0043 


.0179 


Ilemarka. 


Initial  load. 


Beversed  and  loaded  on  base. 


0. 


.0183 
.0238 
.0264 
.0140 


0. 

.0012 
.0031 
.0072 
.0106 


Initial  load. 


Berersed  and  loaded  on  head. 


0. 

-.0200 
.0242 
.0260 
.0176 
.0057 
.0062 
.0116 
.0098 
.0114 
.0238 
.025)1 
.0312 
.0404 
.0468 


0. 
.0017 
.0043 
.0090 
.0157 


.0486 


Initial  load. 


.1950 
Reversed  and  loaded  on  base. 

Initial  load. 

* 
Load  applied  and  rele.iscd. 
Reversed  and  loaded  on  head. 

Initial  load. 


0. 

0. 

0. 

.0232 

.0232 

.0057 

.0577 

.0355 

.0178 

.1043 

.0466 

.0423 

0. 

0. 

0. 

.0202 

.0202 

.0027 

.0477 

.0275 

.U083 

.0818 

.0341 

.0194 

.1268. 

.04.50 

.0416 

.2122 

.0854 

.1027 

Reyersed  and  loaded  ou  base. 


0. 
.0237 
.0578 
.1015 
.1780 
.3050 


0. 
.30 
.42 
.72 

1.07 


0. 

.0237 
.0341 
.0437 
.0715 
.  1320 


0. 

.0058 
.0183 
.0395 
.0878 
.1963 


Initial  load. 


Micrometer  readings  saspendcd. 
Reversed  and  loaded  on  head. 


0. 
.30 
.12 
.30 
.35 


0. 


.91 


Initial  load. 


Reversed  and  loaded  on  base. 
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"So.  64 — Continued. 


Applied  loads. 


TotiU. 


Poundi, 
2,000 
50,000 
55.000 
00,000 
63,000 


Maxlmnm 
fibbr  atreM. 


Pounds. 
2,700 
00.100 
76, 010 
82.020 
87,070 


Deflections. 


Inches. 

0. 
.52 
.70 
.07 

1.20 


Sncoesslve 
deflections. 


Inch. 
0. 
.52 
.18 
.27 
.23 


Deflection 
sets. 


Remarks, 


Jnehet.    ' 
0. 


1.00 


Initial  load. 


Ball  nearly  straight  oader  thia  load. 


The  rail  is  now  convex  on  the  head  abont  ".11  on  chord  of  30". 

Micrometer  readings  resamed,  setting  the  instmment  at  aero  nnder  the  initial  load. 

Loads  applied  to  the  base  the  same  as  daring  the  lant  loading. 


2,000 
10,000 
20,000 
30,000 
40,000 
60,000 


2,000 
10,000 
20,000 


2,000 
10,000 
20,000 
30.000 
40,000 
50,000 


2,000 
10,000 
20,000 
30,000 
40,000 
50,000 


2,000 
10,000 
20.000 
30.000 
40,000 
50,000 


2.000 
10,000 
20,000 
30,000 
40.000 
50,000 


2,760 
13,820 
27,640 
41,460 
55,280 
69,100 


2,760 
13,820 
27,640 


2,760 
13,820 
27,640 
41,460 
55,280 
60,100 


2,700 
13.820 
27,640 
41.460 
55,280 
60,100 


2,760 
13.820 
27,640 
41,460 
55.280 
68,100 


2,760 
13,820 
27,640 
41,460 
55,280 
60,100 


6. 


.0182 
.0415 
.0645 
.0880 
.1120 


0. 

.0182 
.023d 
.0230 
.0235 
.0240 


0. 


.0012 


.0030 


Initial  load. 


Reversed  and  loaded  on  head. 


0. 
.0275 
.0687 


.0103 
.0430 
.0677 
.0940 
.1240 


0. 


.0275 
.0418 


.0090 
.0276 


Initial  hMd. 


Reversed  and  loaded  on  hase. 


0. 

.0193 
.0237 
.0247 
.0263 
.0300 


.0015 
.0025 
.0043 
.0079 
.0147 


Initialload. 


Reversed  and  loaded  on  head. 


0. 

0. 

0. 

.0228 

.0228 

.0043 

.0552 

.0324 

.0140 

.1065 

.0513 

.0437 

.2002 

.0037 

.  1136 

.3747 

.1745 

.2640 

Initial  load. 


Reversed  and  loaded  on  base. 


0. 

.0235 
.OSiVO 
.0933 
.1459 
.2340 


0. 

.0220 
.0533 
.0053 
.1493 
.2704 


0. 
.0235 
.ail5 
.0383 
.0526 
.0881 


0. 
.0045 
.0138 
.0295 
.0593 
.1237 


Initial  load. 


Reversed  and  loaded  on  bead.  ' 


0. 

.0220 
.0313 
.0420 
.0540 
.1211 


0. 
.0044 
.0137 
.0319 
.0636 
.1600 


Initial  load. 


Reversed  and  loaded  with  50,000  pounds  on  the  base  for  the  purpose 
of  straightening  the  rail, 
l^ansverse  test  discontinued. 


c/To.So. 


^ 


JBy^ayt^ecL    JB  T  Co .  ^iee  Z^  76 


^l^.^. 


2> 


3,&7 


T 


**=> 

^ 


\Z i 


— J 
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No.  G5. 

« 

Steel  Eail  No.  30. 


Branded  '^B.  L  Co.  Steel,  70.'^ 
Height,  3".95. 
TVidth  of  base,  3".97. 
Weight  per  yard,  58.05  pounds. 
Cuds  supported  30"  apart. 
Ijoaded  on  base  at  the  middle. 


Applied  loads. 


TotaL 


2,000 

4,000 

6,000 

8.000 

10,000 

12,000 

14,000 

1«,000 

18,000 

20,000 


2.000 
4.0OO 
6,000 
8.000 
10.000 
12,000 
14,000 
16,000 
18,000 
20,000 
22,000 
24.000 
26,000 
28,000 
30,000 
33,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44,000 
46,000 
48.000 
90.000 
52.000 
54,000 
5«.0ffl) 
58,000 
60.000 


MaxfmnzD 
fiber  streafl. 


Pounds. 

2.560 

5,130 

7.600 

10,260 

12,820 

15.390 

.     17, 950 

20,520 

23,080 

25,660 


Deflections. 


Jndk. 

0. 

.0060 
.0100 
.0150 
.0190 
.0234 
.0274 
.0316 
.0358 
.0400 


SaccesHive 
deflections. 


Inch. 

0. 

.0060 
.0050 
.0050 
.0040 
.0044 
.0040 
.0042 
.0042 
.0042 


Deflection 

sets. 


Jneh. 
0. 


0. 


0003 


Remarks. 


Initial  load. 


Bail  reversed  in  jHMition  and  loaded  on  head  at  the  middlo. 


2,560 
5.130 
7,600 
10,200 
12.820 
15,390 
17,950 
20,520 
23,060 
25,650 
28,210 
30,780 
33,340 
85,910 
38.470 
41.040 
43,600 
46,170 
48,730 
51,300 
53,860 
56.430 
58,990 
61,560 
64,120 
66.690 
60.250 
71.820 
74,380 
76,950 


0. 

.0055 
.0103 
,0140 
.0194 
.0235 
.0276 
.0317 
.0358 
.0398 
.0440 
.0478 
.0517 
.0555 
.0595 
.0635 
.0675 
.0712 
.0753 
.0792 
.0835 
.0882 
.0928 
.0984 
.1040 
.1140 
.1360 
.1630 
.2026 
.2502 


0. 
.0055 
.0048 
.0046 
.0045 
.0041 
.0041 
.C041 
.0041 
.0040 
.0042 
.0038 
.0039 
.0(08 
.0040 
.0040 
.0040 
.Oa'J7 
.0041 
.0039 
.0043 
.0047 
.0046 
.  0(ir>6 
.  0056 
.0100 
.0220 
.  0270 
.0306 
.0476 


0. 


.0008 


.0013 


.0015 


Initial  load. 


0025 


.0083 


.1333 


E=22,880,000. 


Elastic  limit 


lioad  released  and  rail  reversed  in  position,  now  loading  the  base  at  the  middle  as  in  first 

Instance. 


/  2,000 

4,000 

0,000 

8,000 

10,000 

12,000 

14.000 

16,000 

18,000 

20,000 


2,560 
5.130 
7,690 
10,260 
12,820 
15,390 
17,950 
20.520 
23.080 
25,660 


0. 
.0078 

.  .0147 
.0205 
.0266 
.0318 
.0379 
.0438 
.0408 
.0564 


0. 

.0078 
.0060 
.0058 
.0061 
.0052 
.0061 
.0059 
.0060 
.0066 


,0073 


,0172 


Initial  load. 


Load  released  and  rail  reversed,  and  now  loaded  on  head  at  the  middle. 


/ 


356 


STEEL   BAILS. 

No.  66 — Continued. 


Applied  loads. 


Totol. 


PoundM, 

2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10,000 
20,000 
22,000 
24,000 
26,000 
28,000 
80,000 
32,000 
34,000 
36,000 
38,000 
40,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10,000 
20,000 
30,000 
40,000 
42,000 
44.000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


Maximum 
fiber  stress. 


Pcunda, 

2,560 

5,130 

7,690 

10,260 

12,820 

15,300 

17,950 

20,520 

23^080 

26,650 


Deflections. 


Inch, 

0. 

.0046 
.0088 
.0130 
.0176 
.0217 
.0257 
.0208 
.0330 
.0881 


Snccessive 
deflections. 


Inch. 

0. 

.0046 
.0042 
.0042 
.0046 
.0041 
.0040 
.0041 
.0041 
.0042 


Deflection 
sets. 


Indi. 
0. 


0006 


0010 


Semarkfl. 


Initial  load. 


Load  released,  rail  lerersed,  and  loaded  on  basejkt  the  middle. 


2,660 
12,820 
25,650 
28,210 
30,780 
33,340 
35,910 
38, 470 
41,040 
43,600 
46,170 
48,730 
51,300 


0. 

.0190 
.0405 
.0450 
.0515 
.0586 
.0059 
.0745 
.0830 
.0915 
.1000 
.1095 
.1210 


0. 

.0190 
.0215 
.0045 
.0065 
.0070 
.0074 
.0086 
.0085 
.0085 
.0085 
.0095 
.0115 


0. 
.0009 

.0020 


,0160 


0423 


Initial  kMd. 


Load  released,  rail  reyersed  in  position,and  load  applied  on  head  at  middle. 


2,560 
5,130 
7,600 
10,260 
12,820 
15,390 
17,950 
20,520 
23,080 
25,650 


0. 

.0043 
.0088 
.0133' 
.0177 
.0222 
.0267 
.0312 
.0358 
.0402 


0. 

.0043 
.0045 
.0045 
.0044 
.0045 
.0045 
.0045 
.0046 
.0044 


0. 


.0010 


.0035 


Initial  load. 


Load  released,  rail  retained  to  first  position,  and  loaded  on  base  at  middle. 


2,560 
12,820 
25,650 
38.470 
51,300 
53.860 
56,430 
58.990 
61,560 
64,120 
66.000 
69,250 
71,820 
74,380 
76,950 


0. 

.0190 
.0405 
.0616 
.0856 
.0940 
.1038 
.1178 
.1325 
.1472 
.1634 
.1828 
.2010 
.2350 
.2742 


0. 

.0190 
.0215 
.0211 
.0240 
.0084 
.0098 
.0140 
.0147 
.0147 
.0102 
.0194 
.0182 
.0340 
.0392 


0.* 

.0008 
.0013 
.0028 
.0067 


0480 


1542 


Initial  load. 


Load  released,  rail  reversed,  and  loaded  at  the  middle  on  the  head. 


2,500 
5,130 
7,600 
10,260 
12,820 
15,390 
17,950 
20,520 
28,080 
25,660 


0 

.0 

.0050 

.0050 

.0099 

.0049 

.0155 

.0056 

.0205 

.0050 

.0255 

.0050 

.0312 

.0067 

.0363 

.0051 

.0422 

.0050 

.0483 

.0061 

0. 


0037 


OHO 


Initial  load. 


Load  released,  rail  rerersed,  and  loaded  on  the  base  at  the  middle. 
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No.  65— Continued. 


^ppli«d  KMida. 


MAxinom 


lO,  ooo 


aO,  CNM» 


ooo 
ooo 
ao^ooo 
ooo 
ooo 


1 


40,000 


2,000 

ia,ooo 
ao,ooo 

30,000 
40.000 

so,  ooo 
«o,ooo 

TO,  (MM 


2,510 
12.880 
25,050 
38,470 

5i,aoo 

64,130 
76,060 
79,510 
82,080 
84,040 
87.210 
89,770 


D«deotloD8. 


0. 

.0186 
.0102 
.0618 
.0834 
.1070 
.1422 
.1718 
.2200 
^2870 
.3606 
.4303 


SacoeMlve 
deflections. 


Inch. 

0. 

.0186 
.0216 
.0216 
.0216 
.0236 
.0fi52 
.0296 
.0482 
.0070 
.0735 
.0788 


Deflection 

■etn. 


Inek, 

0. 

.0009 
.0018 
.0028 
.01M5 
.0075 
.0223 


2067 


Bemarka. 


Initial  loud. 


Ijoad  releaMd,  rail  revened  in  position,  and  loaded  on  bead  at  the  middle. 


2.660 
5,130 
7,060 
10,280 
12.820 
16.300 
17,060 
.20,520 
23,080 
25.690 
28,210 
80,780 
33.340 
36,010 
38,470 
41,040 
43,060 
46,170 
48,780 
61,800 


0. 

.0040 
1 0107 
.0167 
.0210 
.0280 
.0840 
.0408 
.0476 
.0640 
.0008 
.0678 
.0770 
.0850 
.0051 
.1047 
.1135 
.1235 
.1385 
.1478 


0. 
.0049 
.0068 
.0060 
.0062 
.0061 
.0060 
.0068 
.0068 
.0064 
.0068 
.0070 
.0002 
.0060 
.0101 
.0006 
.0088 
.0100 
.0150 
.0093 


0. 


.0060 


.0165 


,0475 


0706 


Initial  U>ad. 


Load  released,  rail  reversed,  and  loaded  on  the  base  at  the  middle. 


2,660 
12,820 
25,660 
38,470 
51,300 
64,130 
76,960 
89,770 


0. 

.0106 
.0427 
.0666 
.0025 
.1281 
.1608 
.2360 


0. 

.0106 
.0232 
.02:i8 
.0260 
.0306 
.0377 
.0742 


0. 

.0017 
.0040 
.0076 
.0132 
.0225 
.0307 
.0918 


Initial  load. 


Tost  discontinued. 


r 


it 

i 


r 
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No.  74. 
Bail  No.  30. 

Height  at  middle,  3''.95. 

Ends  supported  22'M  apart.    Loaded  on  ba^e  at  the  middle 

Ultimate  strength,  96,700   i)ound8;   E=90,410  iK)and8  per  squsi/* 
inch. 

Fractured  with  pennaneut  deflection  hardly  appreciable. 

Appearance,  granular,  radiating  from  a  point  at  the  surface  of  the 
head.  i 

The  metal  to  a  depth  of  from  ".01  to  ".03  under  the  tread  of  the 
wheel  presented  a  sheared  appearance,  *     . 


No.  75. 
Eail  No.  30. 

Height  at  middle,  3".95. 

Ends  supx>orted  22".l  apart.    Loaded  on  the  head  at  middle. 

Tliere  was  a  fifteen-sixteenths  inch  drilled  hole  through  the  web,  ^ 
inches  from  middle  of  specimen. 

At  100,000  pounds  pressure  a  crack  started  at  the  hole  in  the  web, 
extending  obliquely  three-eighths  inch. 

Ultimate  strength,  103,900  poundsj  E=98,160  pounds  per  square 
inch. 

Fractured  obliquely,  extending  the  crack  at  the  bolt  hole  in  the  web 
to  tl^e  top  surface  of  the  head,  and  from  the  bolt  hole  obliquely  through 
the  base.  Appearance,  granular,  radiating  on  each  side  from  the  bolt 
hole. 


!  11    I 


k- 


"-.^'Z^^ 


m'Js 
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Steel  Bail  Iiro..32. 

Section  of  new  rail,  branded  "  A-B-&-89,  111 » 

Height,  4".50. 

Width  of  base,  4".18. 

Weight  per  yard^  65.02  pounds. 

Ends  sapi>orted  30''  apsurt. 

I4)aded  on  base  at  the  middle. 


Applied  loads. 


Total. 


2,000 
8,000 
10.000 
14,000 
lg,000 
20,000 
24,000 
28.000 
30,000 
10,000 
30,000 
32,000 
34,000 
36,000 
38.000 
40.000 
42,000 
44,000 
46.000 
48,000 
60. 000 


Maximum 
fiber  straas. 


Poundt. 

2,060 

6,180 

10.300 

14,420 

18.540 

sS).eoo 

24,720 
28,840 
30,900 
10,300 
30,900 
32,960 
33.020 
87,000 
30.150 
41, 210 
43.<270 
45,330 
47.390 
40,450 
51. 510 


t>efl6otion8. 


Inch» 

0. 

.0076 
.0143 
.0210 
.0272 
.0302 
.0363 
.0425 
.0454 


.0U7 
.0477 
.0507 
.0536 
.0664 
.0592 
.0622 
.0650 
.0679 
.0708 
.0787 


SiirceMive 
d«tlection8. 


Inch. 

0. 

.0076 
.0067 
.0067 
.0062 
.0030 
.0061 
.0062 
.0029 


.0007 
.0030 
.0030 
.0029 
.0028 
.0028 
.0030 
.0028 
.0029 
.0029 
.0029 


Deflection 
seta. 


Inch. 
0. 


.0002 


.0004 

.0665 


Bemarks. 


Initial  load. 


Uested  under  load  15  boura. 


0002 


.0005 


Load  released,  rail  reversed  in  position,  and  loaded  on  the  head  at  the  middle. 


2.000 

6,000 
10,000 
14,000 
18,000 
20.000 
24,000 
28,000 
30,000 
34,000 
38,000 
40,000 
44,000 
48,000 
50,000 
52,000 
64,000 
56.000 
58,000 
60.000 
62,000 
64.000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88.000 
90,000 


2.060 
6,180 
10,300 
14,420 
18,540 
20,600 
24,720 
28,840 
30,900 
35,020 
39,150 
41. 210 
45,330 
49,460 
51, 510 
53,570 
55.630 
57,600 
59,750 
61,810 
63,870 
65,930 
67,990 
70.050 
72,110 
74. 170 
76,230 
78,290 
80,350 
82,410 
84,470 
86,530 
88,590 
90,650 
•2,710 


0. 
.0067 
.0131 
.0196 
.0257 
.0285 
.0346 
.0405 
.0436 
.0492 
.0550 
.0677 
.0638 
.0696 
.0726 
.0760 
.0790 
.0821 
.0854 
.0887 
.0925 
.0962 
.1000 
.1037 
.1085 
.1135 
.1181 
.1238 
.1296 
.1397 
.1520 
.1732 
.1913 
.2145 
.2396 


a 

.0067 
.0064 
.0066 
.0061 
.0028 
.0060 
.0060 
.0030 
.0057 
.0058 
.0027 
.0061 
.0058 
.0030 
.0034 
.0030 
.0031 
.0033 
.0033 
.0038 
.0037 
.0038 
.0037 
.0048 
.0050 
.0046 
.0057 
.0060 
.0099 
.0123 
.0212 
.0181 
.0232 
.0250 


0. 


—.0002 


0. 


.0008 


.0028 


Initial  load. 


K   =22,460,000. 


Klastio  limit 


0065 


0247 


1068 


Bail  reyeraed  in  position  and  loaded  on  baae  at  the  middle. 


360 


STEEL   RAILS. 


No.  66 — ^Oontinued. 


Applied  loads. 


ToUa. 


Pounds. 

2,000 

4,000 

6,000 

8.000 

10,000 

12.000 

14,000 

16,000 

18,000 

20,000 


2,000 
4,000 
JJ.OOO 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 


2,000 
10,000 
20,000 
22,000 
24,000 
26,000 
28,000 
30,000 
32,000 
34,000 
36,000 
38,000 
iO.OOO 


2,000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


2,000 
10.000 
20,000 
30,000 
40,000 
42,000 
44, (MX) 
46,000 
48,000 
50,000 
52,000 
54,000 
56.000 
58,000 
60,000 


Maximaxn 
fiber  stress. 


Poundt. 

^    2,060 

4,120 

6,180 

8.240 

10,300 

12,360 

14, 420 

16,480 

18,540 

20.600 


Deflections. 


Inch. 

0. 

.0047 
.0094 
.0135 
.0179 
.0223 
.0263 
.0311 
.0356 
.0404 


Snccessive 
deflections. 


Jndi, 

0. 
.0017 
.0047 
.0041 
.0044 
.0044 
.0040 
.0048 
.0045 
.0048 


Deflection 
sets. 


Inch, 
0. 


.0045 


0111 


Initial  load. 


Kail  reversed  in  position  and  loaded  on  head  at  the  rniddla. 


2,060 

0. 

4,120 

.0033 

6,180 

.0067 

8.240 

.0101 

10,300 

.0134 

12,360 

.0168 

14,420 

.0200 

16,480 

.0235 

18,540 

.0266 

20,600 

.0298 

0 

.0033 

.0034 

.0034 

.0033 

.0034 

.0032 

.0035 

.0031 

.0032 


0. 


,0003 


,0008 


Initial  load. 


Rail  reversed  in  position  and  loaded  on  base  at  the  mlddlo. 


2,060 
10,300 
20,600 
22,660 
24,720 
26, 780 
28,840 
30,900 
32,960 
35,020 
37,090 
89,150 
41, 210 


0. 


.0141 
.  0312 
.0349 
.0393 
.0442 
^0493 
.0543 
.0595 
.0614 
.0692 
.0749 
.0803 


0. 
.0141 
.0171 
.0037 
.0044 
.0049 
.0051 
.0050 
.0052 
.0049 
.0046 
.0057 
.0054 


0. 


.0005 
.0017 


0100 


0215 


Initial  load. 


Reversed  in  position  and  loaded  on  head  at  the  mlddlo. 


2,060 

4,120 

6,180 

8.240 

10,300 

12,360 

14,420 

16, 480 

18,540 

20,600 


0. 
.0036 
.0072 
.0106 
.0140 
.0172 
.0206 
.0239 
.0272 
.0305 


0. 
.0036 
.0036 
.0034 
.0034 
.0032 
.0034 
.0033 
.0033 
.0033 


0. 


0009 


0017 


Initial  load. 


Reversed  in  position  and  loaded  on  base  at  the  middle. 


2,060 
10,300 
20,000 
30,960 
41, 210 
43, 270 
45,330 
47,390 
49,450 
51,510 
53.570 
55.630 
57.990 
59,750 
61,710 


L 

0. 

0. 

Initial  load. 

.0136 

.0136 

.0002 

.0298 

.0162 

.0005 

.0453 

.0155 

.0012 

.0619 

.0166 

.0032 

.0668 

.0049 
.0045 
.0061 

.0713 

.0774 

.0833 

.0061 
.0064 

.0899 

.0167 

.0969 

.0070 
.0063 
.0060 
.0068 
.0075 

.  1032 

.1092 

.1160 

.1235 

.0355 

^ 

Reversed  in  position  and  loaded  on  head  at  the  middle. 
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No.  d6 — Continned. 


Applleil  lo«d«. 


ToUL 


2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

16.000 

18.000 

20,000 


2,000 
10.000 
20,000 

ao.ooo 

40.000 
50.000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 


2,000 

4.000 
6,000 
8,000 
10,000 
13,000 
14,000 
16,000 
18,000 
20,000 


2,000 
10.000 

ao.ooo 

30,000 
40.000 
60,000 
60,000 
70,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 


2.000 

4,000 

6,000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


MAximam 
fibttr  strma. 


Pcundt. 

2,060 

4,120 

6,180 

8.240 

10,300 

12.360 

14,420 

16,480 

18,540 

20,600 


Deflections. 


Inch. 

0. 
.0037 
.0072 

,  .0107 
.0142 
.0177 
.0210 
.0245 
.0280 
.0317 


SnoceMive 
deflecttona. 


Inth. 
0. 

.0037 
.0035 
.0035 
.0035 
.0035 
.0033 
.0035 
.0035 
.0037 


Deflection 
■ets. 


Inth. 
0. 


0012 


0027 


Remarlca. 


Initial  load. 


Reveraed  in  poaition  and  loaded  on  tbe  ba$«e  at  the  middle. 


2,000 
10,300 
20,600 
30,900 
41, 210 
51, 510 
61. 810 
63,870 
65,930 
67,000 
70,050 
72.110 
74. 170 
76,230 
78,2iM) 
80,350 
82, 410 


0. 

.1037 
.0206 
.0451 
.0603 
.0760 
.0051 
.1018 
.1072 
.1147 
.1226 
.1325 
.1429 
.1493 
.1595 
.1697 
.1824 


0. 

.1037 
.0159 
.0155 
.0152 
.0157 
.0191 
.0067 
.0054 
.0075 
.0079 
.0099 
.0104 
.0064 
.0102 
.0102 
.0127 


0. 
.0003 
.0007 
.0013 
.0015 
.0025 
.0073 


Initial  load. 


.0294 


.0633 


Bereraed  in  position  and  loaded  on  the  head  at  the  Twiddle. 


2,060 

4.120 

6,180 

8,240 

10,300 

12,360 

14,420 

16,480 

18. 54^ 

20,600 


0. 
.0037 
.0073 
.0110 
.0147 
.0187 
.0227 
.0265 
.0302 
.0340 


0. 


.0037 
.0036 
.0037 
.0037 
.0040 
.0040 
.0038 
.0037 
.0038 


0. 


.0020 


0056 


Initial  load. 


Bevereed  in  poaition  and  loaded  on  the  base  at  the  middle. 


2,060 
10,300 
20,600 
30,900 
41.210 
51, 510 
61. 810 
72, 110 
82,410 
'84,470 
86,530 
88,590 
90,650 
92,710 


0. 


.0134 
.0292 
.0447 
.0597 
.0751 
.0908 
.1072 
.1294 
.1375 
.1469 
.1600 
.1799 
.1902 


0. 
.0134 
.0158 
.0155 
.0150 
.0154 
.0157 
.0164 
.0222 
.0081 
.0094 
.0131 
.0199 
.0103 


0. 
.0002 
.0004 
.0007 
.0010 
.0018 
.0025 
.0044 
.0108 


.0558 


Initial  load. 


Bevened  in  position  and  loaded  on  the  head  at  the  middle. 


2,060 

4,120 

6,180 

8,240 

10,300 

12,360 

14,420 

16,480 

18,540 

20,600 


0. 

.0037 
.0078 
.0119 
.0159 
.0200 
.0240 
.0282 
.0325 
.0365 


0. 

.0037 
.0011 
.0041 
.0040 
.0041 
.0040 
.0042 
.0043 
.0040 


0. 


.0028 


0080 


Initial  load. 


Beyersed  in  position  uid  loaded  on  the  base  at  the  middle^ 
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Applied  loads. 


Total. 


Poundt. 
2,0UU 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
70,000 
80,000 
10,000 
90,000 
02,000 
04,000 
96,000 
08,000 
100,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 


2,000 

4,000 
6,000 
8.000 
10,000 
12,000 
14,000 
16.000 
18,000 
20,000 
10,000 
18,000 
20,000 
22,000 
24,000 
26,000 
28.000 
30,000 
32,000 
34.000 
36,000 
38,000 
40,000 
38,000 
36,000 
40,000 
42,000 
44.000 
46,000 
48,000 

50,000 

48,000 
46,000 
52,000 
54,000 
56,000 
58,000 

60,000 


2,000 

4,000 

6,000 

8,000 

10,000 

12,050 

14,000 

16,000 

18,000 


Maxiinum 
fiber  stress. 


Pound$. 
2,060 
10,300 
20,600 
30.900 
41,  210 
51,510 
61, 810 
72,110 
82,410 
10,300 
92,710 
94,780 
96.840 
98,900 
100,960 
103,020 
10,300 
20,600 
30,900 
41,210 
91,510 
61,810 


DeflectioDfl. 


Indi. 

0. 

.0135 
.0297 
.0456 
.0610 
.0765 
.0920 
.1080 
.1262 


.1492 
.1665 
.1932 
.2180 
.2470 
.2769 
.1350 
.1508 
.1660 
.1808 
.1958 
.2110 


Snccesfllve 
deHeotions. 


Insk. 

0. 

^0135 
.0162 
.0159 
.0154 
.0155 
.0155 
.0100 
.0182 


.0230 
.0173 
.0267 
.0248 
.0290 
.0299 
— .  1419 
+.0158 
.0152 
.0148 
.0150 
.  0152 


Deflection 
seta. 


Inch. 

0. 

.0002 
.0010 
.0014 
.0022 
.0025 
.0035 
.0048 
.0078 


Bemarlui. 


Initial  load. 


Seated  under  load  15  horn*. 


.1223 
.1222 
.1220 
.1218 
.1218 
.1217 
.1218 


Reversed  in  position  and  loaded  on  the  bead  at  the  middla. 


2,060 
4,120 
6,180 
8,240 
10,300 
12,360 
14,420 
16,480 
18,540 
20,600 
10,300 
18.540 
20,600 
22,660 
24,720 
26,780 
28,840 
30,900 
32.960 
35,020 
37,090 
39,150 
41.210 
39, 150 
37,090 
41,210 
43,270 
45,330 
47,390 
49.450 

51,510 

49.450 
47,390 
53,570 
55,630 
57,690 
59,750 

61,810 


{ 


0. 

.0046 
.0087 
.0132 
.0177 
.0220 
.0267 
.0317 
.0362 
.0417 
.0263 
.0388 
.0423 
.M57 
.0510 
.0563 
.0617 
.0674 
.0736 
.0792 
.0852 
.0915 
.0980 
.0062 
.0935 
.1003 
.1062 
.1116 
.1187 
.1267 
.1342 
.1367 
.1348 
.1320 
.1433 
.1508 
.1586 
.1698 
.1762 
.1820 


0. 
.0045 

.0042 

.0045 

.0045 

.0043 

.0047 

.0050 

.0(H5 

.0055 

—.0134 

+.0125 

.0035 

.0(Kt4 

.0053 

.0053 

.0054 

.0057 

.0062 

.0056 

.0060 

.0063 

.0065 

—.0018 

—.0027 

+.00(58 

.0059 

.0054 

.0071 

.0080 

.0075 

.0025 

—.0019 

— .  0028 

+.0113 

.0075 

.0078 

.0112 

.0064 

.0058 


0. 


.0047 


.0131 
.0131 
.0131 


.0232 


.0388 
.0397 
.0398 


0026 
,0635 
,0633 


0925 


Initial  load. 


AftOT  5  minntei. 


Immediate  deflection. 
After  5  minutes. 


Reversed  in  poaition  and  loaded  on  the  base  at  the  middle.' 


2.060 

4,120 

6,180 

8,240 

10,300 

12,  360 

14, 420 

16,480 

18,540 


.0039 

.0039 

.0074 

.0035 

.0109 

.0035 

.0144 

.0035 

.0177 

.0033 

.0213 

.0036 

.0249 

.0036 

.0282 

.0033 

I  Initial  load. 
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Xo.  66— Continued. 


Applied  load*. 

Df^fl  Actions. 

SocceMive 
dedectiouH. 

1 

Beflectleu 
acta. 

1 

Remarks. 

TotaL 

Mudmau 
fiber  BtreM. 

ao.ooo 

22.000 

Pound*. 
20,600 
22,660 
24.720 
26,780 
28.840 
30.900 
32,960 
35,020 
37.090 
39.150 
41.  210 
43  270 
45,330 
47.390 
49,450 
51,510 
53,570 
55,630 
57.690 
59,750 
61,810 
63.870 
65,990 
67.990 
70.050 
72, 110 
74,170 
76,230 
78,290 
80,350 
82.410 
84,470 
86,530 
88,590 
90,650 
92.710 
04,780 
06,840 
98,890 
100,960 
103.020 
82,410 
82,410 
92,710 
92,710 

103,020 

Bev 

2.060 
10.300 
20,600 
30.900 
41,210 
51.510 
61.810 
72, 110 
82, 410 
92.710 
103,020 

ReT 

2,060 
10.300 
20,600 
30,900 
41,210 
51, 510 
61, 810 
72, 110 
82,410 
92, 710 
103,020 

Bevei 

• 
Inch. 
.0318 
.0352 
.0387 
.0422 
.0457 
.0493 
.  05;J0 
.0562 
.0597 
.0633 
.      .0671 
.0706 
.0743 
.07a3 
.0821 
.0862 
.0906 
.0946 
.0986 
.1036 
.1071 
.       . 1126 
.1168 
.1215 
.1266 
.1318 
.1384 
.1434 
.1488 
.1545 
.1617 
.1692 
.1756 
.1828 
.1895 
.1987 
.2111 
.2188 
.2297 
.2435 
.2632 
.2302 
.2299 
.2459 
.2464 
(       .2675 
<       .2725 
i       .2760 

eraed  in  poei 

0. 

.0177 
.0420 
.0076 
.0987 
.1350 
.1808 
.2380 
.2900 
.3799 
.4075 

eraed  in  posi 

0. 

.0171 
.0402 
.0645 
.0930 
.1267 
.1677 
.2188 
.2815 
.3{H)8 
.4645 

ved  in  pusUi 

Inch. 
.0036 

.oo:u 

.0035 
.0035 
.6035 

.oo:i6 

.0037 
.  0032 

.  oa'in 
.  ou:h> 
.  oo:w 

.0037 
.0035 
.0040 

.oo:(8 

110041 
.0044 
.0040 
.0040 
.0040 
.0015 
.0055 
.0042 
.0047 
.0050 
.0053 
.0066 
.0050 
.0054 
.0067 
.0072    ' 
.0075 
.0064 
.0072 
.0007 
.0092 
.0124 
.0077 
.0109 
.0138 
.0197 
— .  0330 
—.0003 
+.0160 
.0005 
.0211 
.0005 
.0035 

tion  and  loai 

0. 

.0177 
.0243 
.0256 
.  0311 
.0363 
.0458 
.0672 
.0520 
.0899 
.1176 

ition  and  \o» 

0. 

.0171 
.0231 
.0243 
•       .0285 
.0337 
.0410 
.0511 
.0027 
.0793 
.1037 

on  and  loadc 

Inch. 
.0027 

• 

Iiiimediate  defloctlon. 
After  5  iniriut«M. 
After  65  minutes. 

aad  at  the  middle. 

Initial  load. 

Me  at  the  middle. 
Initial  load. 

id  at  tftc  middle. 

^,000 

26.000 

I       28,000 

1       30.000 
32.000 

.0050 

34.  UOO 

36,000 

38,006 

40,000 
42,000 
44.000 
46.000 
48.000 
50,000 
52,000 
54.000 
56.000 
58.000 
60,000 
62.000 
64,000 
66,006 
68,000 
70,900 
72.000 
74,000 
76,000 
78.000 
80,000 
82.000 

.0081 

.0125 

• 

.0186 

.0284 

.0428 

84,000 

86.000 
88.000 
90,000 
92,000 
94.000 
96.000 
98,000 
100.000 
80,000 
80,000 
90,000 
90,000 

100,000 

2,000 
10,000 
20.000 
30,000 
40.000 
50,000 
60,000 
70,000 
80.000 
90,000 
100,000 

2,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80.000 
90,000 
100,000 

• 

.0041 

.1107 
.1112 
.1112 
.1117 
.  1121 

.  1245 

led  on  the  b< 

0. 

.0046 
.0123 
.0230 
.0390 
.0600 
.0905 
.1327 
.1695 
.2430 
.3422 

ied  on  the  bi 

0. 

.0042 
.0113 
.0202 
.0335 
.0518 
.0776- 
.1135 
.1605 
.2241 
.3105 

!d  on  the  hea 
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No.  66 — Goutinned. 


Applied  loads. 

SnooesBive 
deflections. 

Deflection 
seta. 

ToUl. 

ICaximnm 

DeflectionB. 

fiber  itress. 

Pounds. 

Poundt. 

Inch, 

IneK 

Jneh. 

» 

2,000 

.2,060 

0. 

0. 

0. 

Initial  load. 

lO.UUO 

10,300 

.0163 

.0163 

.0035 

20,000 

20,600 

.0385 

.0222 

.0098 

30,000 

30,900 

.0634 

.0249 

.0190 

40,000 

41, 210 

.0905 

.0271 

.0311 

60,000 

61, 510 

.1235 

.0380 

.0488 

60,000 

61, 810 

.1628 

.0393 

.0727 

70,000 

72, 110 

.2138 

.0610 

.1088 
.1546 

80,000 

82,410 

.2752 

.0614 

« 

90,000 

92, 710 

.3546 

.0798 

.2177 

100,000 

V  103,020    ^         .4595    '          .1050    >         .8066    •                   ^                                                | 

Reversed  tn  poeiiion  and  loaded  on  the  base  at  the  mlddlo.                                 | 

2,000 

2.060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0160 

.0169 

.0037 

.no3 

20.000 

20,600 

.0392 

.0223 

30,000 

30,900 

.0633 

.0241 

.0188 

40,000 

41,210 

.0905 

.0272 

.0304 

50.000 

61,510 

.12^2 

.0327 

.0480 

^ 

60.000 

61, 810 

.1619 

.0387 

.0715 

70,000 

72. 110 

.2102 

.0483 

.1046 

80.000 

82,410 

.2687 

.0585 

.1484 

90.000 

92,710 

.8482 

.0795 

.2113 

100,000 

103.020 

.4462 

.0970 

.2014 

Load  of  100,000  ponnds  applied  twenty  times,  ten  times  each  to  bead  and  base.    The  load 
was  sustained  one-balf  minute  eacb  time  applied. 

Reversed  in  poaition  and  loaded  on  the  head  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0171 

.0171 

.0037 

20,000 

20,600 

.0391 

.0220 

.0003 

30,000 

30,000 

.0632 

.0241 

.0182 

40,000 

41,210 

.0000 

.0268 

.0296 

50,000 

51,510 

.1208 

.0308 

.0450 

60,000 

61,810 

.1586 

.0378 

.0676 

70,000 

72,110 

.2050 

.0464 

.0990 

80,000 

82,410 

.2590 

.0640 

.1372 

90,000 

02,710 

.8407 

.0817 

.2024 

100,000 

103.020 

.4410 

.1003 

.2866 

ReTsrsed  in  position  and  loaded  on  the  base  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0163 

.0163 

.0033 

20,000 

20,600 

.0385 

.0223 

.0091 

30,000 

30,000 

.0625 

.0240 

.0168 

40,000 

41,210 

.0810 

.0185 

.0213 

50.000 

61,610 

.1141 

.0331 

.0390 

- 

60,000 

61,810 

.1536 

.0395 

.0626 

70,000 

72,110 

.2020 

.0484 

.0965 

80,000 

82.410 

.2603 

.0583 

.1883 

90,000 

92,710 

.8370 

.0767 

.1988 

100,000 

103,020 

.4379 

.1009 

.2818 

Rail  rested  8  months  27  days,  then  test  resumed,  loading  on  the  head  at  the  »»f<i^l^^_          | 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0132 

.0132 

.0002 

20,000 

20,600 

.0291 

.0159 

.0003 

30,000 

30,900 

.0450 

.0159 

.0007 

40,000 

41,210 

.0620 

.0170 

.0028 

60,000 

61, 510 

.0812 

.0192 

.0066 

60.000 

61,810 

.1047 

.0236 

.0150 

70,000 

72, 110 

.1370 

.0323 

.0328 

80.000 

82,410 

.1660 

.0290 

.0455 

90,000 

92,710 

.2378 

.0718 

.1010 

100,000 

103,020 

.3426 

.1048 

.1874 

Rail  reyersed  and  loaded  on  the  base  at  the  middle.                                      | 

2,000 

2,060 

0. 

0. 

0.             Initial  load.                                         1 

10.000 

10.300 

.0155 

.0155 

.0023 

20,000 

20,600 

.0358 

.0203 

.0072 

30,000 

30,900 

.0585 

.0227 

.0130 

40,000 

41,210 

.0832 

.0247 

.0225 

50,000 

61, 510 

.1113 

.0281 

.0343 

ICicrometer  disturbed. 

'  ioo,  000 

""  103*020* 

Rail  reverse*)  and  Ioade<l  on  the  bead  at  the  middle. 
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No.  66 — Continued. 


Applied  loads. 

Successive 
deflections. 

Deflection 
sets. 

Total. 

Maximum 

Deflections. 

Remarks. 

dber  stress. 

I*oundM. 

Pounds. 

Inch, 

Inch. 

Inch, 

2.000 

2,060 

0. 

0. 

0- 

Initial  load. 

10.000 

10,300 

.0162 

.0162 

.0027 

20,000 

20,600 

.0367 

.0205 

.0078 

30.000 

^,900 

.0592 

.0225 

.0140 

40.000 

41, 210 

.0840 

.0248 

.0229 

50,000 

51.510 

.1123 

.0283 

.0353 

<n,ooo 

61, 810 

.1448 

.0325 

.0519 

70.000 

72, 110 

.1837 

.0389 

.0755 

go,  000 

82,410 

.2300 

.0463 

.1066 
.1604 

\ 

90,000 

92.710 

.2898 

.0508 

100.000 

103,020 

.^nO              .0872    <         .2200 

IxMidett  with  100,000  pounds  tto  times  each  on  base  and  bead,  reverniiig  the  rail  hot  veen  each 
foading.    The  last  load  was  applied  to  the  head. 
Bail  leTersed  and  loaded  on  the  bane  at  the  middle. 

2.  COO 

2,060 

0. 

0. 

0. 

Initial  load. 

10.000 

10,300 

.0163 

.0163 

.0032 

20.000 

20,600 

.0377 

.0214 

.0090 

30,000 

30,000 

.0616. 

.02:)9 

.0179 

40.000 

41, 210 

.0888 

.0272 

.0277 

50,000 

51.510 

.1197 

.0309 

.0427 

« 

60.000 

61.810 

.1563 

.0306 

.0646 

70,(100 

72, 110 

.2038 

.0475 

.0958 

80.000 

82,410 

.2625 

.0587 

.1375 

90.000 

92,710 

.3340 

.0715 

.1040 

100,000 

103,020 

.4258 

.0918 

.2695 

Bail  reversed  and  loaded  on  the  head  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10.000 

10.300 

.0172 

.0172 

.0043 

20,000 

20.600 

.0390 

.0218 

.0095 

30.000 

30.900 

.0675 

.0185 

.0177 

40,000 

41,210 

.0896 

.0321 

.0285 

50.000 

51, 510 

.1208 

.0313 

.0436, 

00.000 

61, 810 

.1580 

.0372 

.0648 

70.000 

72, 110 

.2033 

.0453 

.0049 

s 

80.000 

82,410 

.2602 

.Q^M 

.1360 

90.000 

92,710 

.3309 

.0707 

.1947 

100,000 

103,020 

.4187 

.0678 

.2620 

Ixmded  with  100.000  pounds  ten  times  eai^h  on  base  und  head,  roTersing  the  rail  between 
each  loading.    The  last  load  wa8  applied  to  the  head. 

Tlie  rail  was  perceptibly  warroea  by  the  repeated  loading. 
Rail  now  reversed  and  loaded  on  the  base  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0166 

.0166 

.0039 

20,000 

20.000 

.0380 

.0214 

.0093 

30,000 

30.9QP 

.0618 

.0238 

.0175 

40,000 

41. 210 

.0890 

.0272 

.0283 

fiO,O0O 

51,510 

.1217 

.0327 

.0450 

Bested  under  10,000  pounds  14  hours. 

4»,000 

61, 810 

.1458 

.0241 

.  OS-SS 

70,000 

72,110 

.1905 

.0i>07 

.0890 

l»,000 

82. 410 

.2572 

.0007 

.1338 

90,>000 

92,710 

.3316 

.0744 

.1922 

100,000 

103,020 

.4255 

.0039 

.2605 

Bail  reversed  and  loaded  on  the  head  at  the  middle. 

2,000 

2,060 

0. 

0. 

0. 

Initial  load. 

10,000 

10,300 

.0160 

.0160 

.0035 

20.000 

20.600 

.0372 

.0212 

.0087 

30,000 

30.900 

.0615 

.0243 

.0171 

40,000 

41. 210 

.0873 

.0258 

.0270 

50,000 

51.510 

.119:1 

.0320 

.0427 

00.000 

61. 810  - 

.  1555 

.0362 

.0631 

70.000 

72,110 

.2081 

.0526 

.0921 

go.  000 

82.410 

.2575 

.0404 

.1335 

90.000 

92,710 

.3288 

.0713 

.1887 

100,000 

103,020 

.4230 

.0942 

.2662 

Bail  reversed  and  loaded  with  80,000  XK)unds  on  the  base  at  the 
middle  for  the  purpose  of  straightening  the  head. 

Transverse  test  discontinued  and  tensile  specimen  taken  from  the 
head. 
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IJTO.  67.       . 

Steel  Rail  No,  31. 

Branded  "  W.  I.  Co.  Steel,  82.'^ 

Height,  4''.41;  width  of  base,  4".49;  weight  per  yard,  G4.66  ponnds.^ 

Supported  at  ends  54"  apart. 

Loaded  on  head  at  the  middle. 


Applied  loads. 


Total. 


Poundt. 
2.000 
4,000 
6.000 
8,000 

10,000 
4,000 
6,000 
8,000 

10,000 


2,000 
4,000 
6,000 
8.000 

10,000 
4,000 
6.000 
8.000 

10,000 


2,000 

4,000 

6.0«)0 

8.000 

10.  (NK) 

10.000 

4,(XiO 

6,000 

8,000 

10,000 


2,000 
4,000 
0,  (MH) 
8.(HMI 

10. 000 
4.000 
6,000 
8.  WW 

10,000 


2,000 

4,000 

6.000 

8,000 

10,000 

12,000 

14,000 

16,000 

18,000 

20,000 


Mnximum 
fiber  stresii. 


Poundi. 

3,700 

7,400 

11.100 

14,«00 

18,500 

7,400 

11,100 

14.800 

18,500 


8,700 
7,400 
11,100 
14.800 
18,500 
7,400 
11.100 
14,800 
18,500 


Defloctiona. 


Inch. 

0. 

.0157 
.0315 
.0477 
.0035 
.0163 
.0321 
.0481 
.0636 


SuccoMlve 
deflections. 


Inch. 

e. 

.0157 
.0158 
.0162 
.0158 
—.0472 
■f .  0158 
.0160 
.0155 


Deflection 
Bet«. 


Inch. 
.0 


0007 


0009 


Remarlu. 


Initiia  loftd. 


Berersed  and  loaded  on  Vase. 


.0166 
.0327 
.0488 
.0650 
.0177 
.  0.(35 
.0493 
.0653 


0. 
.0166 
.0161 
.0161 
.0162 
—.0473 
+.0158 
.0158 
.0160 


0. 


.0015 


.0012 


Initial  load. 


Distance  between  end  supports  reduced  to  42  ".    Loaded  on  the  head. 


2,880 

5,750 

8.630 

11,510 

14, 300 

14,390 

5.  750 

8,6.'M) 

11,510 

14,390 


2.880 
.1.750 
8.  (MO 

n.r>io 
14.  :ioo 

5. 750 

8.  aio 

11,510 
14, 300 


1. 

.0085 

0. 
.0685 
.0082 
.0076 
.0070 
.0009 
.  0235 

-f.0079 
.0075 
.0081 

0. 

.0167 

.  0243 

.0322 
.  0331 
.0096 

.0008 
.0015 

.0175 

.0250 

.0331 

.0015 

Initial  load. 


KoverNecl  (Aid  loaded  on  ba.46. 


0. 


0. 


.0000 

.0090 

.0173 

.0083 

.  Ol'nS 

.  0OS2 

.  o:{:i5 

.(X)80 

.0102 

—.0233 

.0177 

-H.0O75 

.  02.'>8 

.0081 

.0336 

.0078 

0. 


.0020 


.0020 


Initial  load. 


Distance  between  end  supports  reduced  to  30".    Loaded  on  the  head. 


2.050 

4,110 

6.160 

8.220 

10, 270 

12, 3.30 

14,380 

16.440 

18,  490 

20,550 


0. 


.0037 

.0037 

.0070 

.0033 

.  0U»2 

.  0032 

.  0135 

.0033 

.0168 

.  0033 

.0200 

.  00152 

.02:^2 

.0032 

.0265 

.  0033 

.0295 

.0030 

0. 


.0004 


Initial  load. 


.0006 


Reversed  and  loaded  on  base. 


JBT^ct/tOect  "^iri  Co.  i^eeZ  Sz^'' 


tr.<St    •♦ 


^t^ls^. 


^--i 


:  Bz  161  52  1 
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Lied  iMdt. 


Mftximum 
fiber  street. 


Pofmd$. 
2.050 
4,110 

ft.ieo 

8,220 
10,270 
12.330 
14.380 
16,440 
18,490 
20,550 


2,050 
10.270 
20,550 
22,000 
30,820 
41,100 
43,150 
45.210 
47,260 
49.320 
51,380 
53,430 
55.480 
57.540 
50,500 
61,650 
63.700 
65,760 
67.810 
60,870 
71,920 
73,980 
76,030 
78,090 
80,140 
82,200 


78,090 


Deflectioiui. 


Sacceeaive 
deflections. 


Inehe$. 
0. 

.0040 
.0075 
.0105 
.0136 
.0168 
.0200 
.0234 
.0267 
.0299 


Jneh. 

0. 

.0040 
.0035 
.0030 

.oo:)i 

.0032 
.0032 
.0034 
.0033 
.0032 


Deflection 
sets. 


Inch. 
0. 


Remarks. 


Initial  load. 


.0002 


.0006 


Reversed  and  loaded  on  head. 


0. 

.0133 
.0297 
.0330 
.0453 
.0618 
.0650 
.0685 
.0722 
.0762 
.08U5 
.0850 
.0911 
.1006 
.1180 
.1790 
.2435 
.2946 
.3557 
.4245 
.4930 

.67 

.78 

.00 

1.08 


0. 


0133 
0164 
,0033 
,0123 
,0165 
,00.32 
.0035 
.0037 
.0040 
.00^ 
.0045 
.0061 
.0005 
.0174 
.0610 
.0645 
.0511 
.0611 
.0688 
.0685 
.0870 
.09 
.11 
.12 
.18 


.0000 
.0007 


0005 
0017 


Iriitial  load. 


K^=21. 560,000. 
Elastic  liuiit. 


0048 


.0864 


3795 


Reversed  and  loaded  on  base. 

I  Rail  fractnred. 


alar  appearance,  radiating  from  lower  side  of  the  head, 
netal  from  the  surface  of  the  head  to  a  depth  of  about  ".05  pre- 
a  smooth  surface  at  thd  fracture,  having  the  appearance  of  a 
L  fracture. 
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'No.  68. 
TISST  OF  ANOTHER  PIECE  OP  RAIL  NO.  34. 

Ends  supported  54"  apart. 
Loaded  at  the  middle  on  the  base. 


Applied  loads. 

Deflections. 

Snccessive 
doriections. 

Deflection 
sets. 

Total. 

Maximum 
fiber  stress. 

Ilemarka. 

Poundt, 

2,000 

4.U00 

6,(KK) 

8,000 

10,000 

12,000 

14,000 

16.000 

18,000 

20,000 

22,000 

24.000 

26,000 

28,000 

30,000 

32,000 

33,400 

Poundt. 
3, 700 
7,400 
11,100 
14.800 
18,500 
22,200 
25,890 
29,590 
33,290 
36,990 
40,690 
44,890 
48,000 
51,790 
55, 490  • 
59,190 
61,770 

Inch. 

0. 

.0188 
.0370 
.0.550 
.0722 
.0895 
.1062 
.1225 
.  }392 
.1563 
.1743 
.1975 
.2320 
.2867 
.3820 
.56 

Inch. 

0.    , 
.0188 
.0182 
.OIHO 
.  0172 
.0173 
.0167 
.0163 
.0167 
.0171 
.0180 
.  02:r2 
.  0315 
.0.5^7 
.0953 
.178 

Itieh. 
0. 

Initial  load. 

-•-r* 

.0020 

. 

. 

.0067 

• 

.1578 

■ 

^ 

Ultimate  strength. 

Grannlar  fi*acture;  the  metal  at  the  worn  surface  of  the 
dox)th  of  about  '^05^  had  a  smooth,  sheared  appearance. 
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No.  92.  '    ' 

Bail  No.  34. 

Tai>  surface  of  head  planed  off,  and  corners  rounded  with  f^^"  radias. 
Heij^ht,  4'''.20.  "  x 

Width  of  base,  4''.50. 
Ends  sapported  30"  apart. 
^Bided  on  base  at  the  middle. 


•A^ppliad  loads. 


XotaL 


2,000 
iOOO 
«(000 

8,000 
10,000 
12,000 
U.00O 
10,000 
18.000 
20,000 
2S,000 
24.000 
26,000 
28,000 
30,000 
82,000 
34,000 
30,000 
38.000 
40,000 
42,000 
44,000 
40.000 
48.000 
50.000 
52.000 
54,000 
56,000 

5a,ooo 

00,000 
02,000 
64,000 
.  66.000 
^08,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
89.500 


fiber  stress, 


Founid§. 
2,220 
4.440 
6,660 
8,880 
11.000 
13,330 
15.660 
17,770 
10,990 
22,210 
24,430 
26,650 
28,880 
81,100 
33.820 
35,540 
87.760 
39.980 
42,200 
44,430 
46,660 
48,870 
51,090 
53.310 
55,530 
57,750 
59,970 
62,200 
64,420 
66,640 
68.860 
71,080 
73,300 
75,520 
77,740 
79,970 
82,190 
84,410 
86,630 
88,850 
99.400 


Deflections. 


Inehei. 

0. 

.0042 
.0082 
.0120 
.0157 
.0193 
.0230 
.0265 
.0802 
.0337 
.0377 
.0414 
.0450 
.0488 
.0528 
.0568 
.0610 
.0655 
.0703 
.0767 
.0850 
.0936 
.1115 
.1413 
.17 
.26 
.29 
.35  ' 
.44 
.51 
.61 
.71 
.82 
.94 

1.08 

1.29 

1.49 

1.80 

2.17 

2.64 


Sacoessivo 
deflections. 


Inch. 

0. 

.0042 
.0040 
.0038 
.0037 
.0036 
.0037 
.0035 
.0037 
.0035 
.0040 
.0037 
.0036 
.0038 
.0040 
.0040 
.0042 
.0045 
.0048 
.0064 
.0083 
.0086 
.0179 
.0208 
.0287 
.09 
.03 
.06 
.09 
.07 
.10 
.10 
.11 
.12 
.14 
.21 
.20 
.31 
.37 
.47 


Deflection 

sets. 


0. 


,0005 


.0009 


0026 


,0092 


,0598 


Bemarks. 


luitiallosd. 


E=21,710,000. 
ElMtie  Unit 

Scale  starts  ficom  baaa. 


Ultimate  strength. 


Deflections  coVitinned  bending  the  rail  through  37°  without  firacture, 
H.  Ex.  161 ^24 
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No.  93. 
Bail  No.  34. 

Longer  end  of  specimen  No.  92. 

Ends  supported  17'M  apart. 

Loaded  on  head  at  the  middle;  168,000  pounds  applied,  which  bent 
the  rail  through  50  degrees  without  fracture.  B  =  106^350  pounds  per 
square  inch. 

No.  69. 
Piece  of  Rail  No.  34. 

Distance  between  end  bearings,  30  inches. 

Loaded  on  the  base  at  the  middle. 

Height  of  rail  at  middle  bearing,  4".41 . 

Ultimate  strength,  63,900  XK)unds;  K  =  65,660  pounds  per  square 
inch. 

Granular  fracture,  sheared  appearance  ".05  deep  at  surfiice  of  head. 

Sharp  snapping  sounds  were  heard  when  load  reached  61,000  pounds. 
.    Permanent  deflection  before  rux)ture,  inappreciable. 

Ho.  70. 
Piece  op  Eail  No.  34. 

Distance  between  end  supports,  30  inches. 

Loaded  on  the  head  at  the  middle. 

Height  of  rail  at  middle  bearing,  4".41. 

Ultimate  strength,  99,800  pounds;  B  =  102,550  pounds  per  square 
inch.  * 

Deflections  continued  after  passing  the  maximum  load  until  the  rail 
was  bent  an  angle  of  40  degrees. 

Bail  not  fractured. 
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No.  71. 
PiEOE  OF  Bail  No.  34,  about  20  Inches  Long. 

There  were  granular  fractures^t  each  end  of  this  piece  where  frac- 
ture had  been  caused  by  bending,  the  head  being  on  the  tension  side 
of  the  bend. 

The  end  fractures  occurred  without  appreciable  permanent  deflection 
preceding  rupture. 

In  the  present  tests  the  loads  were  applied  on  the  head,  with  the  end 
bearings  17''  apait. 

(Jltimate  strength,  162,000  x>ounds;  B  =  94,330  pounds  per  square 
inch. 

After  passing  the  maximum  stress  loads  were  continued,  increasing 
the  deflection  of  the  rail.  When  the  rail  had  been  bent  through  an 
angle  of  about  25  degrees,  a  crack  was  started  at  the  edge  of  the  outer 
flange  of  the  base,  at  a  place  where  a  spike  in  the  tie  had  worn  a  notch 
in  the  flange. 

The  metal  had  been  worn  away  until  this  notch  caused  by  the  abra- 
sive action  of  the  spike  was  'MO  deep.  This  place  came  at  the  middle 
of  the  span  between  the  end  bearings. 

The  crack  in  the  flange  gradually  extended  to  a  depth  of  2"  as  the 
deflection  of  the  rail  increased,  presenting  an  oblique  sheared  surf^e 
in  appearance. 

When  the  rail  had  reached  the  maximum  deflection,  and  had  been 
bent  through  an  angle  of  30  degrees,  the  balance  of  the  rail  parted  with 
a  granular  fracture,  radiating  from  the  notched  flange. 

At  the  worn  surface  of  the  top  of  the  head  the  metal  from  ".02  to 
''.05  deep  had  a  serrated  sheared  appearance,  with  inclined  lines  be- 
tween layers  of  metal  which  had  flowed  in  an  outward  direction  under 
the  wheel  pressures. 
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No.  72. 

Bail  Ifo.  34. 

One  end  from  test  Fo.  67. 

Head  planed  oflF,  reducing  height  to'4".25,  for  the>arx>os^  of  remov- 
ing the  metal  immediately  afiected  by  the  cold  flow  caused  by  the 
wheel  pressures  when  in  service. 

Supported  at  ends  30"  apart. 

Loaded  at  the  middle  on  the  base.  * 

Ultimate  strength,  54,900  pounds. 


Appearance,  granular;  the  < —   — >  corners  a  a  showed  metal  which 
had  flowed  under  the  wheel  pressures. 


Ko.  72a. 

One  end  of  fractured  section  No.  72. 

Corners  at  a  a  rounded  in  the  planer  and  tested  with  end  bearings 
17".l  apart. 
Loaded  on  the  base  at  the  middle. 
Ultimate  strength,  152,000  pounds. 
The  rail  was  bent  through  an  angle  of  40  degrees  without  fracture. 


No.  72i. 

Head  of  the  rail  of  other  fractured  end  cut  off,  corners  rounded  at 
a  a,  and  bent  60  degrees  without  fracture*  The  upper  side  of  head  was 
on  the  convex  side  of  the  bend. 


i  ; 
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No.  73. 

Piece  of  Bail  No.  34. 

»nce  between  end  bearingB,  22'M  inches.    Loaded  on  head  at  the 

nate  strength,  1^,100  pounds;  B=:92,420  pounds  per  square 

bent  38  degrees  without  fracture. 

head  was  partly  overturned  by  the  pressure  during  the  test, 

e  web  and  flanges  badly  distorted. 

No.  73a. 

Head  of  Bail  No.  34. 

;  tcansversely  with  top  surface  of  head  on  the  tension  side, 
itured  in  a  brittle  manner  with  a  granular  appearance;  the  metal 
le  top  surface  showed  an  oblique  sheared  appearance. 
e  bent  through  about  5  degrees  before  rupture. 

No.  73&. 

Head  of  Bail  No.  34. 

ealed  at  a  high  scaling  heat  before  testing. 

t  transversely  with  the  top  surface  of  the  head  on  the  tension 

'  the  bend. 

\t  through  Q8  degrees  without  rupture. 
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No.  76. 

PiEOE  OF  Rail  No.  34. 

Height  at  middle,  4''.41. 

Supported  at.ends  17'M  apart. 

Loaded  on  base  at  the  middle. 

Ultimate  strength,  93,580  x)ounds;  S  =  54,810  pounds  per  square 
inch. 

Granular  fracture,  radiating  from  a  zone  at  the  top  of  the  head  where^ 
the  metal  to  a  depth  of  about  '^04  to  ^'.06  showed  a  smooth  sheared  ap- 
pearance. 

The  fracture  occurred  suddenly  with  slight  x>ermanent  deflection,  the 
fracture  extending  through  the  metal  of  the  head  and  the  web.  Th& 
base^of  the  rail  was  not  fractured. 

No.  77. 
Piece  op  Eail  No.  34. 

Height  at  middle,  4".41. 

Supported  at  ends  22'M  apart. 

Loaded  on  base  at  the  middle. 

This  test  is  made  at  a  distance  of  15"  from  test  No.  73,  measuring 
from  center  to  center  of  plunger  at  middle  of  span. 

Ultimate  strength,  78,100  pounds;  R  =  69,120  pounds  per  square 
inch. 

Granular  fracture,  with  metal  "»04  to  ".06  in  depth  from  the  top  of 
the  head,  displaying  a  smooth  sheared  appearance.  The  rail  fractured 
with  slight  permanent  deflection. 
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Ko.  88. 

Bail  No.  35. 

Branded  «C.  E.  M.  Co.,  12,  76." 
Height,  3''.66. 
Width  of  base,  3".74. 
Weight  per  yard,  48.71  pounds. 
Ends  supported  3C  apart. 
Loaded  on  base  at  the  middle. 

One  end  of  this  piece  of  rail  was  battered  down  and  showed  an  irreg- 
ular fracture. 


Applied  loadii. 

DeflectioDS. 

Saccegaive 
deflectiuus. 

Deiloction 
sets. 

Remarks. 

Total. 

Maximnm 
fiber  streu. 

Pound*. 

2,000 
4.000 
6.000 
8,000 
^0.000 
12.000 
14,000 
16.000 
18,000 
20,000 
22.000 
24.000 
26,000 
28,000 
30.000 
32,000 
34.000 
36,000 
38.000 
40,000 
42,000 
44,000 
46.000 
48.000 
50,000 
50,800 

Pounds. 
3.270 
6,530 
9.800 
13,060 
16,330 
19.590 
22.860 
26,120 
29.390 
32.650 
35.920 
39.180 
42.450 
45.710 
48,980 
52.240 
55,510 
58,770 
62,040 
65,310 
68,570 
71,840 
75,100 
78.370 
81,630 
82,940 

Inch. 

0. 

.0082 
.0162 
.0227 
.0288 
.0345 
AH04 
.0462 
.0525 
.0578 
.0640 
.0702 
.0766 
.0835 
.0915 
.1007 
.1108 
.12 
.13 
.15 
.19 
.24 
.30 
.37 
.44 

Jneh. 

0. 
.0082 
.0080 
.0065 
.0061 
.0067 
.0059 
.0058 
.0063 
.0053 
.0062 
.0062 
.0064 
.0069 
.0080 
.0092 
.0101 
.0092 
.01 
.02 
.04 
.05 
.06 
.07 
.07 

Inch. 
0. 

Initial  load. 

£=20,800,000. 
Elastic  limit* 

Ultimate  ntrength. 

.0002 

.0013 

.0070 

.0151 

Granular  appearance,  radiating  from  metal  having  a  sheared  appear- 
ance, where  flow  has  occurred  under  the  wheel  pressureS|  at  the  outride 
of  the  head. 


Ko.  90. 

Bail  No.  35. 

Height,  3''.66. 
Width  of  base,  3''.67. 
Ends  supported,  17'M  apart. 
Loaded  on  head  at  the  middle. 

Ultimate  strength,  126,800  pounds;  B= 118,010  pounds  per  square 
inch. 
Bent  through  an  angle  of  42  degrees  without  fracture. 


V 
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So.  86. 

Steel  Bail  No.  36. 

l^randed  "  Wilson  Cammel  Cos.  Steel,  Sec.  ^^ ,  Dronfield.'* 

Height,  3".97. 

Width  of  base,  3".74. 

Weight  per  yard,  60.69  pounds. 

Ends  supported  30^'  apart.    Loaded  on  base  at  the  middle. 


Applied  loads. 


Total. 


Pounds. 

2,000 

4,000 

6,000 

8,000 

10,000 

12.000 

14.000 

16,000 

18,000 

20.000 

22,000 

24.000 

26,000 

28.000 

ao.ooo 

32,000 
34,000 
36,000 
38,000 
40,000 
42,000 
44^000 
46,000 
48,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00.000 
100,000 
109,200 


Maximam 
fiber  atress, 


Poundt. 

2,600 

5,200 

7,800 

10,390 

12,990 

15,590 

18,190 

20,790 

23,390 

25,990 

28,580 

31,180 

83,780 

36,380 

38,980 

41,580 

44,170 

46, 770 

49,370 

51.970 

54,570 

57, 170 

59.770 

62,360 

64,960 

67,560 

70,100 

72,760 

75,360 

77.960 

80.550 

83,150 

Ki,750 

88,350 

90,960 

93,550 

96,150 

08.740 

101, 340 

103, 940 

106,540 

109,140 

111,740 

114,340 

116,930 

129, 930 

141,880 


DeflectioDB. 


Ineket. 
0. 

.0052 
.0100 
.0142 
.0185 
.0228 
.0269 
.0310 
.0350 
.0301 

.  .0431 
.0470 
.0510 
.0548 
.0587 
.0630 
.0070 
.0708 
.0748 
.0788 
.0835 
.0874 
.0020 
.0966 
.1017 
.1070 
.1128 
.1193 
.13 
.14 
.15 

:i6 

.17 
.18 
.20 
.23 
.27 
.31 
.36 
.40 
.45 
.51 
.56 
.64 
.60 
1.14 


SncceasiTe 
defleotions. 


Inch. 

0. 

.0052 
.0048 
.0042 
.0043 
.0043 
.0041 
.0041 
.0040 
.0041 
.0040 
.0039 
.0040 
.0038 
.0039 
.0043 
.0040 
.0038 
.0040 
.0040 
.0047 
.0039 
.0046 
.0046 
.0051 
.0063 
.0058 
.0065 
.0107 
.01 
.01 
.01 
.01 
.01 
.02 
.03 
.04 
.04 
.05 
.04 
.05 
.06 
.05 
.08 
.05 
.45 


Deflection 
•eta. 


Inch. 
0. 


.0002 


0005 


0010 


0021 


,0059 

oiso' 


Remarks. 


IniUalload. 


E  =  22, 840,000. 


Elaaiic  Umit. 


mttmate  atreogih. 


Granular  fracture,  radiating  from  a  point  on  the  top  of  the  rail 
where  the  metal  had  flowed  slightly  under  the  wheel  pressures. 


Cos  i^teeZ  cfeo  ^v 


KJk^  -• 


\ 


afv 
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No.  87. 

Steel  Bail  No.  37. 

Branded  "Wilson  Gammel  Cos.  Steel,  Sec.  /^  Dronfield.'' 

Height,  3''.97. 

Width  of  base,  3".72. 

Weight  per  yard,  60.62  pounds. 

Ends  supported  30''  apart. 

lioaded  on  base  at  the  middle. 


▲ppUed  loads. 


Total. 


PoundM. 

2,000 
4,000 
6.000 
8,000 
10,000 
12,000 
14,000 
16,000 
Iti.OOO 
2U.UU0 
22.000 
24,000 
26.  OUO 
28,000 
30,000 
32,000 
34,000 
36.000 
2S,000 
40,000 
42.000 
44,000 
46,000 
48,000 
50.000 
52,000 
&4,000 
56,000 
58,000 
60.000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
82,000 
84,000 
85,900 

^^rr 


Mftximum 
fiber  Btrew. 


Pounda. 
2,600 
5,200 
7,800 
10,390 
12,990 
15,500 
18.190 
20,790, 
23,390 
25.990 
28,580 
31,180 
33,780 
36.380 
38,980 
41,580 
44,170 
46,770 
49,370 
51.970 
54,570 
57, 170 
59,770 
62,360 
64,960 
67,560 
70,160 
72,760 
75,360 
77,960 
80,550 
83,150 
85,750 
88,350 
90,950 
93,550 
96,150 
96,740 
101,340 
103,940 
106,540 
109, 140 
111,610 


DcflectioDS. 


Inch. 

0. 

.0043 
.0087 
.0128 
.0168 
.0208 
.0248 
.0288 
.0328 
.0368 
.0410 
.0448 
.0488 
.0526 
.0665 
.0605 
.0643 
.0682 
.0721 
.0761 
.0803 
.0845 
.0894 
.0941 
.0997 
.1068 
.1150 
.1248 
.1332 
.1610 
.18 
.20 
.23 
.28 
.33 
.38 
.44 
.49 
.56 
.64 
.72 
.80 


Saccemive 
dellectiuati. 


Inch. 
0. 

.0043 
.0044 
.0041 
.0040 
.0040 
.0040 
.0040 
.0040 
.0t)40 
.U042 
.0038 
.0()40 
.0038 
.0(n9 
.0040 
.  (XK'tH 
.0039 
.0039 
.0040 
.0042 
.0042 
.0049 
.0047 
.0056 
.0071 
.0082 
.0098 
.0084 
.  0278 
.019 
.02 
.03 
.05 
.05 

.on 

.06 
.05 
.07 
.08 
.08 
.08 


Deflection 

8«t«. 


Jneh. 
0. 


Remarks. 


0004 


.0010 


.0015 


.0028 


.0079 


0464 


Initial  load. 


£—24  400.000. 
ElasUc  lixult. 


UUin)at4s  Strang. 


Granular  fracture,  radiating  from  a  point  on  the  surface  of  the  head, 
where  there  was  a  slight  indication  of  flow  of  the  metal  under  the  wheel 
pressures. 

In  this  test  and  in  test  No.  86  the  center  of  radiation  was  at  the 
outer  side  of  the  head  as  the  rail  lay  in  the  track. 
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SECTIONS  OP  RAILS  FROM  WHICH  NO  TRANSVEKSE 

TESTS  WERE  MADE. 
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TEHSIOV  TESTS  0?  SPECIMENS  TAKES  EEOM  HEADS  0?  STEEL 
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Forfu  of  apecimens. 

No.  4466. 
Rail  No.  8. 


Diameter,  l/a28. 

Sectional  area,  1  square  inch. 

Gauged  length,  10".  '     .  ' 


Applied  loads. 

In  ganged  length. 

Kemarka. 

Total. 

Per  M  nam 
incn. 

Elongation. 

Set. 

Pounds. 
1^000 
5.000 
10.000 
20,000 
30,000 
35.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
40.000 
60,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72:000  , 
74.000 
76,000 
78,000 
80.000 
82.000 
84,000 
85.660 
76.600 
0 

Pounds. 
1.000 
5.000 
K>,000 
20,000 
30,000 
35,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84,000 
89r660 
76,500 
0 

Inches. 

0. 

.0014 
.0032 
.0067 
.0101 
.0120 
.0134 
.0142 
.0160 
.0109 
.0510 
.0578 
.0040 
.0730 
,0810 
.0880 
.0980' 
.1100 
.1200 
.1485 
.1730 
.1940 
.2175 
.25 
.28 
.31 
.35 
.39 
.44 
.49 
.56 
.63 
.73 
.85 

1.10 

1.67 

Inch. 
0. 

Iflitial  load. 

> 

ElaAticlimit 

% 

• 

Tcndile  ntrengtfa. 
At  time  of  rupture. 
—20.6  per  cent. 

0. 

, 

.0009 

••-I-**----* 

^ 

\                   •          • 

2.06 

Elongation  of  inch  sections:  'M3,  ".16,  ".19,  ".23,  ".48»,  ".23,  ".19, 
'M7,  ".16,  ".14. 

Diameter  at  fracture,  ".87.    Area,  .694  square  inch. 

Contraction  of  area,  40.6  per  cent. 

Fractured  6".7  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation  at  the  circumference. 
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No.  4477. 

BAIL  No.  9. 

Diameter,  ".798. 

S^ctioDal  area,  .50  square  inch. 

Gauged  length,  IC'. 


Applied  loadB. 


ToUd. 


PoundM. 
500 
2,500 
5.000 
10.000 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17.000 
17,500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21,000 
21,500 
22,000 
22,500 
23,000 
23,500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27.000 
27.500 
28,000 
28,500 
29.000 
29,500 
30,000 
30,500 
31,000 
31,500 
82,000 
32,500 
33,000 
33,500 
34,000 
84,500 
35,000 
35,500 
36,000 
36.500 
87.000 
37,500 
88,000 
88,120 
36,280 
0 


Per  8qii»re 
incji. 


Pounda. 
1,000 
6,000 
10,000 
20,000 
28,000 
29,000 
30,000 
31,000 
32,000 
33,000 
34.000 
85,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
48.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
63,000 
54,000 
65,000 
56,000 
57,000 
68.000 
59,000 
60,000 
61.000 
62,000 
63,000 
64,000 
65,000 
66,000 
-  67,000 
68,000 
60,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
76,240 


In  ganged  length. 


Elongation, 


Inehet. 

0. 

.0011 
.0031 
.0062 
.0096 
.0009 
.0119 
.0130 
.0142 

'.0172 
.0270 
.0417 
.0516 
.0567 
.0630 
.0712 
.0790 
.0875 
.0950 
.1040 
.1135 
.1230 
.1320 
.14.10 
.1550 
.1640 
.1750 
.1860 
.2000 
.2120 
.2276 
.2410 
.2650 
.27 
.29 
.81 
.83 
.35 

.yf 

.39 

.41 

.44 

.47 

.51 

.64 

.68 

.63 

.69 

.75 

.83 

.94 
1.05 
1.31 
1.61 


2.00 


Set. 


Inch. 
0. 


0017 


,0294 


Initial  IomL 


Elaatio  limit. 


\ 


Tensile  etrangtli. 
At  lime  of  rupturs* 
=20  per  cent. 


Elongation  of  inch  sections:  'M4,  'M7,  ".19,  ".21,  ".3d*,  ".25,  '^^ 
".19,  ".18,  ".13. 

Diameter  at  fracture,  ".66.    Area,  .342  square  inch. 

Contraction  of  area,  31.6  per  cent. 

Fractured  at  middle  of  stem.    Appearance^  granular  90  per  oei 
lilky  spot  at  droumferenoe  10  per  cent.    O^ed  orackt  i&  rarfk^^ 
of  stm  In  Tlolnlty  of  silky  ipot 
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Ko.  4470. 

Bail  No.  10. 


Bter,  l'M29. 

mal  area,  1  square  inch. 

Bd  length,  10'^ 


ied  loads. 


Per  Mnare 
inch. 


Povnd». 

1,000 

5,000 

10,000 

ao,do«) 

30.000 
35,000 
40.000 
45.000 
46,000 
47.000 
48,000 
40,000 
50.000 
51,000 
52,000 
53,000 
64,000 
55,000 
56,000 
67,000 
58.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
84,000 
88,000 
92.000 
06.000 
100,000 
104,000 
108,000 
111,080 


In  ganged  length. 


Elongation. 


Inches. 
.0 

.0012 
.0028 
.0062 
.0006 
.0112 
.0130 
.0151 
.0157 
.0160 
.0165 
.0170 
.0175 
.0181 
.0190 
.0108 
,02U6 
.0216 
.0264 
.0345 
.0418 
.0458 
.0506 
.0612 
.0720 
.0850 
.0090 
.1140 
.1280 
.1430 
.1580 
.1745 
.1030 
.23 
.27 
.32 
.37 
.45 
.54 
.70 
1.13 


1.87 


•ot. 


Remarks. 


Inch. 
0. 


.0010 


Initial  load. 


Elastic  limit.    (ITot  weU  defined.) 


Tensile  ntrength. 
At  time  of  rnpturo. 
=13.7  per  cent. 


ation  of. inch  sections:  ".07,  ".11,  ".13,  ".13,  ".32»,  ".22,  <M2, 

19,  ".08. 

)ter  at  fractnre,  ".94.    Area,  .694  sqnare  inch. 

action  of  area,  30.6  per  cent. 

ored  6",5  from  the  neck.  Appearance^  fine  granular^  silky  center. 
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ISO.  4471. 

Bail  No.  IL 


Diameter,  l'M29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

. 

Total. 

Persoaare 
incn. 

Elongation. 

Set. 

Eemwlta. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
53,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58.000 
50,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74.000 
76,000 
80,000 
84,000 
88.000 
92,000 
96,000 
100,000 
101,660 
87.200 
0 

Pounds. 
1,000 
5,000 
10,100 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000  . 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
80,000 
84,000 
88.000 
92,000 
96,090 
100,000 
101,660 

Inches^ 
0. 

.0012 
.0030 
.0064 
.0101 
.0118 
.0137 
.0153 
.0158 
.0162 
.0168 
.0173 
.0179 
.0188 
.0194 
.0203 
.0230 
.0346 
.0540 
.0620 
.0690 
.0760 
.0848 
.0990 
.1160 
.1325 
.1480 
.1675 
.1870 
.2075 
.2270 
.28 
.33 
.39 
.49 
.61 
.83 
1.16 

Inch. 
0. 

Initial  loud. 

1 

0. 
.6602"' 

• 

• 

.0012 

Elaatio  limit 

^ 

/ 

• 

•••••• •••• •■ 

. 

Tensile  strengtb. 
At  time  of  raptnro. 
=16.3  per  cent.              * 

0 

1.63 

Elongation  of  inch  sections :  ".09,  ".11,  ".13,  ".12,  ".15,  ".41*.  "J2 
".15,  ".12,  ".09. 

Diameter  at  fracture,  ".86.    Area,  .581  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Fractured  5"  from  the  ned^  Appearance,  silky,  interspersed  m 
fine  granulation. 


?  •  ■ 


8TBEL   RAILS. 


No.  4472. 

Bail  No.  12. 


385 


jr,  1".120. 

^^ctional  area,  1  sqaare  inch. 
^«^iiged  lengrth,  10". 


A.ppli«dkMids. 

Jn  ganged  length. 

Bemarhii. 

•«^ot«l. 

P^raqntfe 
inch. 

EloDgatloD. 

Set. 

1,000 

s.ooo 

Poundt. 

1,000 

5.000 

10,000 

20,000 

80,000 

35,000 

40,000 

45,000 

50,000 

V      51,000 

52,000 

53,000 

54,000 

55,000 

66,000 

57,000 

58,000 

50,000 

.   60.000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80,000 

84,000 

88,000 

92,000 

06,000 

100,000 

104,000 

106,000 

112,000 

113,090 

0. 
.0013 
.0030 
.00(U 
.0100 
.0115 
.0132 
.0150 
.0170 
.0173 
.0179 
.0182 
.0188 
.0192 
.0108 
.0203 
.0212 
.0230  ' 
.0310 
.0531 
.0640 
.0770 
.0000 
.1030 
.1160 
.1300 
.1440 
.1590 
.1735 

:li 

.28 
.34 
.39 
.47 
.57 
.77 
1.15 

Inch, 
0. 

Initial  load. 
Elastic  tlmH. 

TenHile  strength. 
At  time  of  fracture. 
=  15.3  per  cent. 

10,000 

^0,000 

50,000 

35,000 

40,000 
45,000 

0. 

50,000 

M.ooo 

.0002 

52,000 

53,000 

5^,000 

s^.ouo 

5^000 

&7.000 

SB.OOO 

So,  000 

ttO.OOO 

<fe2,000 

<K<t,000 

^«,OO0 

^«.000 

70, 000 

■^^,000 

"74.000 

76,000 

*78,000 

^0,000 

94,000 

98,000 

^12.000 

' 

«^000 
^«0,OOO 

^04,000 

^«6,00O 

X12.OOO 

Xl3,990 

X02.900 

0 

0 

1.56 

,,  Elongation  of  inch  sections:  ".09,  ".12,  ".15,  ".16,  ".35»,  ".20,  ".14, 
'•T3,  ".13,  ".08. 

I)iameter  at  fracture,  ".94.    Area,  .694  sqaare  inch. 

Contraction  of  area,  30.6  x>er  cent. 

Fractored  5".6  from  the  neck.  Appearance,  fine  granolary-  silky 
tenter. 

H.  Ex,  161^ ^25. 
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step:l  kails. 


No.  4473. 
Rail  No.  13. 


y 


Diameter,  1".129. 

Sectional  area,  1  square  incli. 

Xxaaged  length,  10". 


Applied  loads. 

In  ganged  length. 

X 

Total. 

Per  square 
inco. 

Elongation. 

Set. 

Remarks. 

Pounds. 
1,000 
5,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47,000 
48.000 
49.000 
50,000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57.000 
58.000 
59,000 
60.000 
62,000 
64,000 
66.000 
08,000 
70,000 
72,000 
76,000 
80,000 
84,000 
88,000 
92,000  ' 
96.000 
99,420 
89.800 
0 

PovndM. 
1,000 
6,000 
10,000 
20,000 
30,000 
35,000 
40,000 
45.000 
46.000 
47.000 
48,000 
48,000 
50,fK)0 
51,000 
62,000 
53,000 
54,000 
65,000 
56,000 
57.000 
58,000 
50,000 
60,000 
62.000 
64.000 
66.000 
68,000 
70.000 
72,000 
76,000 
80,000 
84,  OfH) 
88,000 
92.000 
90.000 
90,420 

,    Inches. 
0. 
.0013 

.oo:a 

.0066 
.0101 
.0118 

.oi:i3 

.Ol.Vi 
.  0158 

Inch. 
0. 

Initial  load. 

- 

0. 

0. 

.0162 

.0168 
.0172 
.0180 
.0202 
.0410 
.0525 
.06(K) 
.0680 
.  07.M 

.0912 
.0990 
.1070 
.1240 
.1400 
.  1575 
.1770 
.1060 
.2180 
.26 
.31 
.38 
.47 
.57 
.77 
1.45 

ElaatiollTnlt. 

.(X)08 

% 

*" 

* 

• 

• 

' 

Tensile  strwgtii. 
At  timo  of  fracturo. 

. 

0 

1.69 

=  16.9  p«r  c«ut. 

Elongation  of  inch  sections:  '*.09,  ".12,  ".12,  ".17,  ".23,  ".37*. 
".16,  ".15,  ".11. 

Diameter  at  fracture,  ".92.    Area,  .665  square  inch. 

Contraction  of  area,  33.5  per  cent. 

Fractured  at  middle  of  stem.  Ai)pearance,  granular,  radiating 
a  silky  spot  at  the  circumference.  A  series  of  transverse  cracks  q 
along  the  stenu 


STEEL   RAILS. 


Na  4474. 
Bail  No.  14. 


iet&t  1M29. 
^^nal  area,  1  sqaare  inch, 
^^iged  lengthy  lU". 


Ajiplied  loads. 


T*UL 


1,000 
S.000 
19,000 

^ooo 

3O»00O 
40,000 
^000 
M,000 
47,000 

4a,  000 

4»,000 


000 
Si5,000 
,000 
►"7,000 
,000 


000 


^1.000 
^8,000 

^0,000 

^ZOOO 

*4.000 

'TS.OOO 

18,000 

80,000 

84.000 

88.000 

02,080 

•8,000 

IfO^OOO 

10l,iMlO 

108,000 

100.300 

0 


rMU 
ineli. 


1.000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
40,000 
47.000 
4S.O0O 
40,000 
50,000 
51,000 
68,000 
53,000 
54,000 
56,000 
66,000 
57.000 
66,000 
60.000 
00.000 
02,000 
64.000 
06,000 
66,000 
70,000 
72.000 
74,000 
76.000 
78.000 
80,000 
84,000 
88.000 
•2,000 
96.000 
100,000 
104,000 
106,000 
100.300 
0 


In  gauged  leogth. 


SloBcmtion, 


0. 

.0012 
.0030 
.0062 
.0006 
.0133 
.0158 
.0158 
.0163 
.0100 
.0174 
.0178 
.0100 
.0900 
.0212 
.0248 
.0285 
.0328 
.0375 
.0425 
.0470 
.0630 


.0750  j 

.0000  I 

.1058  t 

.1300  I 

.1360  I 

.1490  I 

.1670 

.1840 

.3000 

.23 

.28 

.32 

.20 

.48 

.60 

.83 


,70 


S«i. 


JficA 
0. 


lUmark*. 


Initial  load. 


0. 


.0011      Elaatie  UbIIl 


Tenafle  atroDctli. 
=  7. 9  per  oenH 


Elongation  of  inch  sections:  ".06,  '^09,  ".08,  ".09,  ''.OS,  ".07,  ".00,' 
".08,  ".08,  ".07.  y         ^         y         J        y         J       ^ 

Minimum  diameter,  1".08.    Area,  .916  sqaare  inch. 

Contraction,  8.4  i>er  cent.  - 

Fractnred  the  head  at  root  of  thread,  the  diameter  being  l."36.  Aj 

pearance,  granular.  ' 
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STEEL   RAILS. 
No.  4459. 


Rail  No,  15. 
Diameter,  ".714. 
Sectional  area,  .40  square  inch. 
Gauged  length,  10". 


Applied  loads. 

In  ganged  length. 

Bemarka. 

Total. 

Per  sanare 
>   incn. 

Elongation. 

Set. 

Pounds. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14.000 
16,000 
18.000 
20,000 
20.400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23.200 
23,600 
24,000 
24,800 
25.600 
26,400 
27.200 
28.000 
28.800 
29,600 
30.400 
31,20a 
32.000 
82,800 
33,600 
34,400 
35.200 
36.000 
36.800 
37,600 
38,400 
39,200 
40,000 
40,800 
41.600 
42,400 
43,200 
44.000 
44,720 
41,400 
0 

Pound*. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35.000 

40,009 

45,000 

50.000 

51,000 

52.000 

53,000 

64.000 

55.000 

56.000 

57.000 

58.000 

59,000 

60.000 

02,000 

64,000 

66,000 

68,000 

70.000 

72,000 

74.000 

76,000 

-  78.000 

80,000 

82,000 

84.000 

86,000 

88.000 

90.000 

92.000 

94.000 

96,000 

98.000 

100,000 

102.000 

104,000 

106,000 

108.000 

110. 000 

111,800 

0. 
.0013 
.0031 
.0049 
.0068 
.0084 
.0102 
.0120 
.0187 
.0153 

-,0170 
.0176 
.0170 
.0182 
.0186 
.0101 
.0193 
.0190 
.0278 
.0330 
.0412 
.0530 
.0663 
.0802 
.0948 
.1082 
.1208 
.1380 
.1560 
.1720 
.1909 
.21 
.23 
.25 
.27 
.30 
.22 
.34 
.38 
.42 
.45 
.50 
.56 
.63 
.72 
.87 

1.36 

0. 
0. 

Initial  load.                                  / 
Elastic  limii. 

Ti'nuflc  pfrenfrtb. 
At  time  (»f  friictura. 
=  14.5  percent. 

0. 

0. 
0. 
0. 
0. 
0. 

0. 

.0187 

• 

.1560 

.. 

0 

1.45 

Elongation  of  inch  sections:  ".08,  'M2,  ".12,  ".17  ".14,  ".18,  ".26»,'' 


".13^  ".11. 


Diameter  at  fracture,  ".60.    Area,  .283  square  inch. 

Contraction  of  area,  29.3  per  cent. 

Fractured  4"J2  from  the  neck.    Appearance,  granular. 


6T££Ii  BAILS. 


No.  4475. 
Bail  Nol  16. 


389 


ker,  l'M29. 

lal  area,  1  square'  inch. 

i  length,  10". 


ed  loads. 

In  gaoged  length. 

Bcmarki. 

« 

InitiiUload. 

< 

Elastic  limit.   . 

• 

• 

• 

Tennfle  stnngtli. 

At  time  of  rnptare. 

=rl5.2  per  cent.                                                        1 

PersquarB 
iacn. 

Elongation. 

Set. 

1.000 
5,000 
10,080 
20.000 
30,000 
40,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
61,000 
52;  000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
,      60.000 
62.000 
64.000 
68,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80.000 
84.000  < 
88,^ 
02,000 
06,000 
100,000 
104,000 
108,000 
111,880 

Ineket. 

0. 

.0013 
.0031 
.0064  . 
.0100 
.0132 
.0150 
.0154 
.0158 
.0102 
.0167 
.0170 
.0175 
.0180 
.0184 
.0192 
.0208 
.0240 
.0865 
.0440 
.0500 
.0561 
.0685 
.0820 
.0950 
.1080 
.1228 
.1860 
.1505 
.1660 
.1810 
.2000 
.24 
.28 
.34 
.38 
.46 
.55 
.72 

1.26 

0. 

i 

0. 

^ 

» 

.0U02 

...A 

V  •  •  «  •  pm  •  •  •  -  - 

0- 

1.52 

,tion  of  inch  sections:  ''.09,  ".14,  ".16,  ".15,  ".31»,  ".22,  ".14, 

.,  ".08. 

\^v  at  fracture,  ".49.    Area,  .694  square  inch. 

ction  of  area,  30.6  per  cent. 

red  6".6  from  the  neck.    Appearance^  line  granular,  silky 


i 
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STEEL   BAILS. 


No.  4476. 


EaiiT  No.  17, 

Diameter,  V'.i29. 

Sectional  area,  1  square  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gaaged  length. 

Bemarks. 

TotaL 

^%X" 

Blongstion. 

Set 

Poundg, 
1,000 
5,000 
10.000 
20,000 
80,000 
85.000 
40,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51.000 
62,000 
63,000 
64,000 
55,000 
66,000 
67,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88,000 
02,000 
96,000 
100.000 
104,000 
108.000 
111,380 
101,900 
0 

PoundM, 
1,000 
6,600 
10,000 
20,000 
80,000 
85,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
62,000 
64,000 
66,000 
66,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
84,000 
88,000 
92,000 
96.000 
100,000 
104.000 
108,000 
111.380 

Inehea. 

'   0. 

.0013 
.0031 
.0066 
.0100 
.0118 
.0136 
.0154 
.0160 
.0164 
.0169 
.0172 
.0178 
.0182 
.0187 
.0192  , 
.0197 
.0202 
.0212 
.0220 
.0235 
.0253 
.0345 
.0610 
.0730 
.0665 
.  1012 
.  1140 
.1275 
.1440 
.1590 
.1750 
.1912 
.23 
.27 
.81 
.37 
.44    • 
.53 
.67 
1.17 

Inch. 
0. 

Iniiia)  load. 

• 

Elastic  limit.    (Not  weU  doflned.) 

« 

Tensile  utrength. 
'  At  time  of  rnptaro. 
1  — 13.9  per  cent. 

1 

1 

0. 

1 

>--• 

\ 

" 

.0009 

.0019 

» 

.\ 

0 

L39 

•---•--•p""- 

Elongation  of  inch  sections:  ".09,  ".12,  ".12,  ".16,  ".31»,  ".18,  ". 
".10,  ".11,  ".07. 

Diameter  at  fracture,  ".94.   Area,  .694  square  inch. 

Contraction  of  area,  30.6  per  cent. 

Fractured  5".4  from  the  neck.  Appearance,  ^ne  granular,  sil 
center* 


STEEL    RAILS. 
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No.  4453. 


Rail  No.  18. 


Iter  ".714. 

nal  area,  .40  sqnare  inch. 

d  length,  10". 


:ed  loads. 


Per  square 
inch. 


Pitundt. 
l.UOO 
5.000 
10.080 
15,900 
20, 000 
25.000 
30.UOO 
31,000 
32,000 
33.000 

:m,ooo 

35,000 
30,000 
37,000 
38,000 
39,000 
40.000 
41.000 
42.  (KX) 
43,000 
44.000 
4,\  000 
46.000 
'47.000 
48,000 
49.  OOO 
•  50.000 
51,000 
52,000 
53,000 
54,000 
55,000 

60, 000  f 

57,000 
58,000 
50,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74.000 
76,000 
78,000 
80.005" 
82,000 
81,000 
86.000 
88,000 
89,450 


In  gaug**<l  lengtb. 


Elongation. 


Intha. 
0. 
.0013 
.0032 
.0050 
.0067 
.0082 
.0100 

,oio:j 

.0107 
.0111 
.0114 
.0117 
.0120 
.  0123 
.0128 
.0131 
.0133 
.0137 
.0140 
.0143 
.0148 
.0150 
.0153 
.0158 
.  0161 
.OlO.'i 
V.0168 
.0171 
.0176 
.0179 
%  018.'« 
.0190 
.02:») 
.  0310 
.0605 
.  0795 
.  0882 
.09«KI 
.1245 
.  1520 
.1810 
.2100 
.2468 
.27 

.  Omd 

.37 
.42 
.49 


.0' 
.77 
1.00 
1.37 


1.69 


Sot. 


Jnrh. 
0. 


Remark!. 


Initial  load. 


0. 


0. 


0. 


0. 


0. 


OlN).~)     ! 


Kljstio  limit. 


After  2  uuuatcs. 


Tfnailo  strenfrtli. 
At  liiii«  of'ru))turo. 
10.9  pi'i'  teut. 


/ 


ation  of  inch  sections:  ".10,  ".14,  ".15,  ".22,  ".40»,  ".16,  ".17, 

1,  ".09. 

jter  at  fracture,  ".52.    Area,  .2124  square  inch. 

irctiou  of  area,  4G.9  per  cent. 

ired  5"  from  the  neck.    Appearance,  silky,  interspersed  with 

bion  radiating  from  the  center. 
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STEEL   RAILS. 


:No.  4485. 

Bail  No.  19. 


Diameter,  ''.874. 

Sectional  area,  .60  square  inch. 

Gauged  length,  10'^ 


Applied  IomIb. 


Total. 


Pounds. 
600 
3,000 
6.000 
9,000 
12.000 
15.000 
18.000 
-21.000 
21,600 
22.200 
22,800 
23.400 
24.000 
24,600 
25,200 
25,800 
26,400 
27.000 
27,000 
28.200 
28,800 
20,400 
30,000 
30,600 
31,200 
81,800 
82.400 
33,000 
33.600 
84,200 
84,800 
85,400 
86,000 
37,200 
38,400 
80,600 
40,800 
42,000 
48,200 
44,400 
45,600 
46,800 
48,000 
49,200 
60,400 
51,600 
52,800 
54,000 
55,200 
55,860 
50,400 
0 


Persanare 
Inch. 


Pounds. 
1,000 
6,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
36,000 
37,000 
88.000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
63,000 
54,000 
55,000. 
66,000 
67,000 
68,000 
69,000 
60,000 
62,000 
64,000 

.  66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
W.OOO 
92,000 
93,100 


In  ganged  length. 


Elongation. 


Inekoo. 

0. 
.0012 
.0081 
.0060 
.0006 
.0062 
.0100 
.0119 
.0122 
.0126 
.0130 
.0133 
.0138 
.0141 
.0147 
.0150 
.0159 
.0480 
.0570 
.0036 
.0606 
.0772 
.08U 
.0911 
.0970 
.1068 
.1160 
.1262 
.1328 

^.1388 

^1450 
.1588 
.1701 
.19 
.21 
.23 
.26 
.28 
.32 
.35 
.38 
.42 
.47 
.52 
.57 
.65 
.76 
.90 

1.14 

1.52 


1.76 


Set 


Jnek. 
0. 
0. 


0. 


0. 
0. 


.0001 


Initial  load. 


Elaatie  limii. 


.0322 


.0647 


.1034 


.1446 


Tensile  stren^b. 
At  time  of  rupture. 
=17.6  per  cent. 


Elongation  of  inch  sections:  'M3',  ".18,  ".18,  ".39»,  ".21,  ".16,  ".16, 
".13,  ".13,  ".11. 
Diameter  at  fracture,  ".69.    Area,  .374  square  inch. 
Contraction  of  area,  37.7  per  cent. 
Fractured  4".4  from  the  ueck.    Appearance,  granular,  silky  center. 
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STEEL   RAILS. 


893 


Ko.  4486. 
Bail  No.  20. 


Diameter,  ".664.    . 
Sectional  area,  .25  square  inch. 
Gauged  length,  6'^ 


1        Applied  load*. 

In  gauged  length. 

Bemarks. 

Total. 

Feraoiuure 
inch. 

Elongation. 

Set. 

PovndM. 

250 

1.250 

2.500 

3,750 

5.000 

6.250 

6.500 

6,750 

7,000 

7,250 

7,500 

7.750 

8.000 

8.250 

8.500 

8.750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,500 

11,750 

12,000 

12,250 

12.600 

12,750 

13,000 

13,190 

0 

Potmd*. 
1,000 
5,000 
10,OtO 
15,000 
20.000 
25.000 
26,000 
27,000  ^ 
28.000 
29i1W0 
30,000 
31,000 
32,000 
33.000 
34,000 
35,000 
36.000 
37,000 
38,000 
39,060 
40,000 
41,000 
42,000 
43.000 
44.000 
45,000 
46.000 
46,000 
47,000 
48,000 
49.000 
60,000 
61,000 
52,000 
52,760 
0 

lueh. 

0. 

.0011 
.0021 
.0031 
.0048 
.0057 
.0060 
.0062 
.0066 
.0069 
.0073 
.0078 
.0OB2 
.0092 
.0101 
.OUO 
.0116 
.0120 
.0126 
.0138 
.0161 
.0178 
.0228 
.0277 
.0342 
.0160 
.0517 
.0670 

0. 
0. 

Initial  load. 

t 

0. 
.0002 

• 

.0008 

.....&..... . 

Elastic  limit  (not  well  defined). 

t 

^ 

.0070 

Rested  under  initial  load  5  minutes. 

• 

.  o:{5i 

.0410 

.08 

>*•••••••*■• 

,10 
.12 
.16 
.10 
.28 

Tenflilp  strengtih. 
■=^  3  jior  cent. 

.30 

Elongation  of  inch  sections:  '^04,  ".04,  ".03,  ".08»,  ".07»,  ".04. 
Diameter  at  fracture,  ".62.   Area,  .212  square  inch. 
Contraction  of  area,  15.2  per  cent. 

Fractured  2".15  ftt)m  the  neck.    Appearance,  coarse  granular  70  per 
ceut^  dark  spongy  30  per  cent.    Opened  cracks  along  surface  of  stem. 
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STEEL   RAILS. 


No.  4458. 

Bail  No.  21. 


Diameter,/'.714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Pounds. 
400 
2,000 

i  4.000 
0,000 
8,000 

lo.ooa 

12  000 
12,400 
12,800 
13.200 
13,600 
14,000 
14,400 
14,800 
15.200 
15.600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18.800 
19,200 
19,600 
20,000 
20,000 
20,400 
20,800 
21,200 
21.600 
22,000 
22,400 
22,800 
23,200 
23.600 
24,000 
24,800 
2&,600 
26,400 
27,200 
28,000 
28,800 
29,600 
30,400 
31,200 
32,000 
32,800 
33, 600 
34,220 
29,700 
0 


Per  square 

iXiCQ. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
3:i.OOO 
34,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
49.000 
50,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57.000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74.000 
76.000 
78,000 
80.000 
82,  (KX) 
84.000 
85,550 


In  gaugijd  length. 


Slonifation. 


Inehei. 
0. 

.0012 
.0031 
.0050 
^0067 
50^82 
.0102 
.0106 
.0108 
.0115 
.0119 
.012.'{ 
-.  0183 
.0141 
.0153 
.0172 
.0210 
.0251 
.0290 
.0339 
.0378 
.0428 
.0535 
.0600 
.0703 
.0788 
.0870 
.0887 
.0011 
.0058 
.1149 
.  .1302 
.1387 
.1500 
.1598 
.1740 
.1900 
.2028 
.2302 
.2598 
.2900 
.3295 
.38 
.42 
.47 
.53 
.62 
.72 
.83 
1.03 
1.55 


1.87 


Set. 


Inch. 

0. 

0. 


0. 


,0007 


0071 


Kemarkfl. 


Initial  load. 


Elastic  limit. 


.0686 


Kcsted  nnder  Initial  load  15  bonrs. 

Klougation  when  load  was  applied,  following  rest. 


Tt*nnile  strengitlL 
At  time  of  rupture. 
=18.7  per  cent. 


Elongation  of  inch  sections:  'M3,  ".18,  ".42»,  ".20,  ".17,  ".15,  ."16, 
".16,  ".16,  ".15. 

Diameter  at  fracture,  ".52.    Area,  .2124  square  inch. 

Contraction  of  area,  46.9  per  cent. 

Fractured  3".l  from  the  ueck.  Appearance,  tine  silky,  cup-shaped, 
trace  of  granulation. 
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No.  4454. 

Rail  No.  22. 


^^neter,  ".714. 

^'^taonal  area,  .40  square  inch. 

^^^ged  length,  10". 


^liplied  IcMds. 


»%al. 


*'9tndt. 
40U 
OQO 
-*,000 

^,000 

1=^,200 

■^^4,000 

M--*,800 
■-^,200 

3«,400 
~,200 
^     i.000 

|».eoo 

'*<>.O00 

'too 


«eoo 
aoo 

fX)0 

coo 

400 
«   800 

200 

mo 

^  000 

^  800 

«.600 

400 

^aoo 

000 
800 
,600 
400 
.200 
,000 
,800 
600 
,400 
,200 
fS,UOO 
-.240 
^2,700 
0 


PerMoare 
incn. 


Pounda, 
1,000 
S.OOO 
10,000 
15,000. 
20,0U0 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44, 000  > 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,200 
53,000 
54,000 
56,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
7-;,  000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
88.000 
90,600 
00,600 


In  gauged  length. 


Elongation. 


Inehes. 

0. 

.0014 
.0031 
.0050 
.0067 
.0084 
.0100 
.0105 
.0110 
.0112 
.0117 
.0121 
.0127 
.0131 
.0137 
.0142 
.0151 
.0162 
.0177 
.0197 
.0250 
.0335 
.0413 
.0480 
.0542 
.0658 
.0740 
.0845 
.0903 
.1012 
.1080 
.1212 
.1280 
.1380 
.1512 
.1605 
.  1720 
.1970 
.2200 
.2435 
.2712 
.3010 
.34 
.39 
.42 
.47 
.52 
.58 
.67 
.77 
.90 

1.17 

L68 


Set. 


1.83 


Inch. 

0. 

0. 


0. 


0001 


Remarks. 


Initial  load. 


Klastio  limit 


UOl'J 


.  0172 


N 


Tensile  strengtii. 
At  time  of  rupture. 
11=18.3  per  cent. 


Elongation  of  inch  sections:  ".16,  ".20,  ".17,  ".28,  ".32*,  ".17,  ".15, 

^^,".12,  ".12. 

XDiameter  at  fracture,  ".56.    Area,  .2463  square  inch;  contraction  of 

^a,  38.4  per  cent. 

^tYactured  5"  from  the  neck.    Appearance,  silky,  interspersed  with 

Xe  granular  metal  at  the  circumference. 
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STEEL   RAILS. 


No.  4458. 
Bail  No.  21. 


Diameter,  .''.714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 


ToUl. 


Pounds. 
400 
2,000 
^  4,000 
0,000 
8,000 
10,000 
12  000 
12,400 
12,800 
13.200 
13,000 
14,000 
14,400 
14,800 
15.200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19.200 
10.600 
20,000 
20,000 
20,400 
20,800 
21,200 
21,600 
22.000 
22,400 
22,800 
23,200 
23.600 
24,000 
24,800 
2&,600 
26,400 
27,200 
28,000 
28.800 
20.000 
30,400 
31,200 
32.000 
32, 800 
33,600 
34,220 
20.700 
0 


FerBquare 
liacn. 


Poundt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
90,000 
31.000 
32,000 
3:i,000 
34,000 
35.000 
36,000 
37,000 
38.000 
30,000 
40.000 
41,0Q0 
42,000 
43.000 
44,000 
45.000 
46.000 
47,000 
48,000 
49,000 
60,000 
50, 0(H) 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
85,550 


In  gauged  length. 


Slonifation. 


Inehei. 

0. 

.0012 
.0031 
.0050 
J0007 
50082 
.0102 
.0106 
.0108 
.0115 
.0119 
.012:i 

-.0133 
.0141 
.0153 
.0172 
.0210 
.0251 
.0290 
.0339 
.0378 
.0428 
.0585 
.0600 
.0703 
.0788 
.0870 
.0887 
.0011 
.0958 
.1149 

.  .1302 
.1387 
.1500 
.1596 
.1740 
.1900 
.2028 
.  2302 
.2598 
.2900 
.3295 
.38 
.42 
.47 
.53 
.62 
.72 
.83 

1.03 

1.55 


1.87 


Set. 


Inch. 

0. 

0. 


0. 


,0007 


,0071 


BonarkB. 


Initial  load. 


\ 


^ 


Elaatio  limit. 


.0686 


Keaied  under  Initial  load  IS  bonra. 

Elongation  when  load  waa  applied,  following  rest. 


Tennile  BtrengitiL 
At  time  of  rupture. 
=  18.7  per  cent. 


Elongation  of  inch  sections:  ".13,  ".18,  ".42»,  ",20,  ".17,  ".15,  ."16, 
".16,  ".16,  ".15. 

Diameter  at  fracture,  ".52.    Area,  .2124  square  inch. 

Contraction  of  area,  46.9  per  cent. 

Fractured  3".l  fi*om  the  ueck.  Appearance,  tine  silky,  cup-shaped, 
trace  of  granulation. 


STEEL   RAILS. 


No.  4454. 

Rail  No.  22. 


395 


iter,  '^714. 

aal  area,  .40  square  inch. 

d  liength,  10''. 


ed  ICMds.               In  gauged  length . 

Remarks. 

PerMQftre 
Incli. 

Elongation. 

Set. 

Pound*. 
1.000 
5.000 
10.000 
•     15.000. 
20,000 
25,000 
30,000 
31.000 
32,000 
33,000 
34.000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000^ 
45.000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,200 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60.000 
62,000 
64.000 
66,000 
68,000 
70,000 

72,ooa 

74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88,000 
90,600 
90,600 

Ineheg. 

0. 

.0014 
.0031 
.0050 
.0067 
.0084 
.0100 
.0105 
.0110 
.0112 
.0117 
.0121 
.0127 
.0131 
.0137 
.0142 
.0151 
.0162 
.0177 
.0107 
.0250 
.0335 
.0413 
.0480 
.0542 
.0658 
.0740 
.0845 
.0903 
.1012 
.1080 
.1212 
.1280 
.1360 
.1512 
.1605 
.  1720 
.1970 
.2200 
.2435 
.2712 
.3010 
.34 
.39 
.42 
.47 
.52 
.58 
.67 
.77 
.90 

1.17 

1.68 

Indk. 

0. 

0. 

Initial  load. 
Klastio  limit 

Tensile  strength. 
At  time  of  rupturo. 
^18.3  per  cent. 

r**' 

» 

0. 

'"W 

.0001 

• 

.0012 

."oi72"' 

>. 

,^^ 

0 

1.83 

»tion  of  inch  sections:  ".16,  ".20,  ".17,  ".28,  ".32*,  ".17,  ".15, 

2,  ".12. 

>ter  at  fracture,  ".56.    Area,  .2463  square  inch;  contraction  of 

4  per  cient. 

ired  6"  from  the  neck.    Appearance,  silky,  interspersed  with 

lular  metal  at  the  circumference. 
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STEEL   RAILS. 


Ko.  4479. 
BAIL  No.  23. 


Diameter,  '^874. 
Sectionalarea,  .60 square incb. 
Gauged  length,  10''. 


Applied  loada. 

In  ganged  length. 

Total' 

FerMnare 
.    inon. 

Elongation. 

Set. 

Romarka. 

TowhdM, 
600 
3.000 
6,000 
12.000 
18,000 
'   24,000 
27,000 
27,600 
28.200 
28,800 
29,400 
30,000 
30,600 
31.200 
31,800 
32,400 
33,000 
83,600 
84.200 
34,800 
35.400 
36,000 
37,200 
38,400 
39,600 
40,800 
42,000 
43.200 
44,400 
45,600 
46,800 
48,000 
50,400 
52,800 
55,200 
57,600 
60,000 
62,400 
64,800 
67,200 
0 

FOMlhiM, 

1.000 
5.000 
10,000 
20.000 
30,000 
40,900 
45,000 
46.000 
47,000 
48.000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
68.000 
70.000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88.000 
92,000 
06,000 
100.000 
104.000 
108,000 
112.000 
0 

/ncA. 
0. 

.0012 
.0029 
.0064 
.0099 
.0134 
.0153 
.0157 
.0160 
.0106 

•     .0169 
.0174 
.0180 
.0185 
.0191 
.0205 
.0218 
.0242 
.0275 
.0810 
.0370 
.0440 
.0560 
.0688 
.0820 
.0972 
.1116 

"      .1225 
.1380 
.1517 
.1660, 
.1860^ 
.21 
.25 
.31 
.35 
.41 
.49 
.59 

Intk, 
0. 

Initial  load. 

• 

• 

1 

Elaatio  limit..                                                      1 

0. 
.0003 

.0007 

.0029 

ft 

ft                     1 

X 

• 

Tensile  etrength. 
=7. 3  per  cent. 

% 

&                  1 

m^          I 

m        / 

m.       / 

^^  / 

^^^ 

^^ 

.73 

• 

Elongation  oi  inch  sections :  ".06,  ".07,  ".08,  ".07,  ".08,  ".09»,  ".07. 
.08,  ".07,  ".06.  '         ' 

Diameter  at  fracture,  ".83.    Area,  .541  square  inch. 
Contraction  of  area,  9.8  per  cent. 
Fractured  5"  from  the  neck.    Appearance^  granular. 
Fractured  under  the  maximum  load. 


D 


•s.. 


«• 

«i 

i* 
*t 
<• 

4t 


♦» 


18,  ".47*, 


« 


sed  with 


;',... 


*-«  k»t 


4 

1 
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STEEL  RAILS. 

No.  4455. 
Bail  No.  24. 


Diameter,  ".714. 

Sectional  area,  .40  square  incli. 

Gauged  length,  10". 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

PaundM. 
400 
2,000 
4,000 
6.000 
8,000 
10.000 
12,000 
12,400 
12.800 
13,200 
13,600 
14,000 
14,400 
14,800 
15.200 
15,600 
16.000 
16.400 
16,800 
17,200 
17,600 
18,000 
18.400 
18,800 
19,200 
19,600 
20,000 
20,400 
20,800 
21.200 
21,600 
22,000 
22.400 
22,800 
23,200 
23.600 
24,000 
}4,800 
25,600 
26,400 
27.200 
28,000 
28,800 
29,600 
30,400 
31.200 
32.000 
32,800 
33,600 
34,400 
34.680 
28,500 
0 

1.000 
6,000 
10,000 
16,000 
20,000 
25,000 
30,000 
81.000 
32,000 
33,000 
84.000 
36.000 
36,000 
37,000 
88,000 
89.000 
40,000 
41.000 
42.000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
62,000 
63,000 
64.000 
55.000 
56,000 
57,000 
58,009 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86.700 

JiMkM. 

0. 
.0013 
.0031 
.0050 
.0067 
.0086 
.0101 
.0106 
.0110 
.0112 
.0117 
.0120 
.0123 
.0127 
.0130 
.0134 
.0138 
.0141 
.0146 
.pl50 
.0152 
.0158 
.0161 
.0166 
.0170 
.0173 
.0181 
.0213 
.0428 
.0730 
.0820 
.0968 
.1055 
.1172 
.1251 
.1420 
.1556 
.1870 
.2180 
.2510 
.2870 
.3330 
.38 
.42 
.49 
.57 
.67 
.79 
.90 

1.23 

1.81 

Inch. 

0. 

0. 

Initialload.     . 

9 

Elastic  Umit    . 

• 

Tennile  ntrenj^tli. 
At  time  of  rii)tture. 
=20. 2  per  cent. 

* 

0. 

0. 

0. 

.0001 

.0010 

0  • 

2.02 

Elongation  of  inch  sections:  'M3,  ".16,  ".16,  ".16,  ".18,  ".19,  ''.46  • 
"^4j  ".21,  ".14. 

Diameter  at  fracture,  ".50.    Area,  .1964  square  inch. ' 

Gontraction  of  area,  50.9  per  cent. 

Fractured  4".25  from  the  neck.  Appearance,  fine  sUky,  iiiter8i>er8ed 
with  fine  granulation  at  the  circumference. 


STEEL    RAILS. 
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No.  4464. 
liAiL  No.  24. 


I>iainetery  ".714. 

Sectional  area,  .40  square  inch* 

Gauged  length,  10". 


I  Applied  loads. 


Total. 


400 

2.0O0 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

16,000 

16.400 

16,800 

17,200 

17,600 

18,000 

18,400 

18.800 

19.200 

19,600 

20,000 

"20,400 

20,800 

21,200 

21,600 

22,000 

22,400 

22,800 

23,200 

23,600 

24.000 

24,800 

25,600 

»,400 

27,200 

28,000 

28,800 

29,600 

30,400 

31,200 

32,000 

32.800 

83,600 

34,400 

84,610 

28,100 

0 


Per  sqaare 
inc 


Hint 
icli. 


In  ganged  length. 


Elongation. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
48,000 
50.000 
51,000 
52,000 
53,000 
54,000 
56,000 
56,000 
67,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
86,526 


InchM. 
0. 

.0014 
.0032 
.0047 
.0066 
.0082 
.0099 
.0117 
.0136 
.0Ki8 
.0140 
.0143 
.0147 
.0151 
.0156 
.0160 
.0163 

•  .0188 
.0172 
.0180 
.0240 
.0510 
.0670 
.0759 
.0640 
.0980 
.1120 
.1345 
.1492 
.18 
.205 
.24 
.28 

"  .32 
.37 
.42 
.48 
.55 
.65 
.75 
.90 
1. 22 
1.56 


1.87 


Set. 


Jnehei. 
0. 
0. 


0. 


Bemarks. 


Initial  load. 


.0003       laasUo  limit. 


.0562 


.1270 


TonRile  Btrenptli. 
At  time  of  rupturo. 
=^18.7  percent. 


Elongation  of  inch  sections:  ".12,  ".16,  ".17,  ".15,  ".12,  ".18,  ".47*, 
''.20,  ".17,  ".13. 

Diameter  at  fracture,  ".50.    Are^,  .196  square  inch. 

Contraction  of  area,  61  per  cent. 

Fractured  4".l  from  the  ueck.  Appearancei  silky,  interspersed  with 
£ne  granulation. 
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STEEL .  RAILS. 


No.  4460. 

Eail  No.  25. 


Diameter,  ''.713. 

Sectional  area,  .40  square  inclL 

Gauged  length,  lb". 


Applied  loads. 

In  ganged  length.  . 

Semarks. 

Total. 

'Per  square 
inch. 

£longation. 

• 
Set. 

Pour^M. 
400 
2,000 
4.000 
6,000 
8,000 
10,000 
12,000 
14.000 
16,000 
16,400 
16,800 
17,200 
17,600 
18,000 
18,400 
18,800 
19,200 
10,600 
20,000 
20.800 
21,600 
22,400 
23,200 
24.000 
24,800 
25,600 
26,400 
27,200 
28.000 
28.800 
29.600 
29.700 
24.100 
0 

Pound*, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48.000 
49,000 
.    50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
74,250 

JiMket. 

0. 
.0015 
.0034 
.0050 
.0067 
.0082 
.0101 
.0118 
.0140 
.0190 
.0636 
.0720 
.0853 
.0972 
.1060 
.1198 
.1306 
.1482 
.1658 
.20 
.23 
.27 
.32 
•   .37 
.42 
.48 
.57 
.65 
.78 

1.01 

1.56 

1.90 

Intik, 

0. 

0. 

Initial  load. 
Elastic  limit 

0. 

.0007 

.0802 

.1460 

« 

TeD«i1e  ftfrf^Tiff^li. 

' 

At  timf  of  frai-lure. 
^  20.5  per  cent. 

0 

2.05 

Elongation  of  inch  sections:  ".13,  ".17,  ".18,  ".18,  ".18,  ''.44»  "2^. 
".23.  ".16,  ".13. 

Diameter  at  fracture,  ".51.    Area,  .204  square  inch. 

Contraction  of  area,  49  per  cent. 

Fractured  5"  from  the  neck.  Appearancei  silky,  interspersed  with 
fine  granulation. 


A 


litZ, 


STEEL   RAILS. 


No.  4461. 

Bail  No.  26. 


401 


Diameter,  ".714. 

Sectional  area,  .40  sqnare  iuch. 

Gauged  leiigtli,  10". 


Applied  loads. 

In  gauged  length. 

*                      Remarks. 

TotAl. 

Per  qquare 
iucn. 

Klongation. 

Set. 

bounds. 

400 
2,000 
4.000 
6.000 
8,000 
10,000 
12,000 
12.400 
12,800 
13.  200 
1.3.600 
14.000 
14,400 
14,800 
15.200 
15.600 
16.000 
16,400 
16.800 
17.200 
17.600 
18,000 
18,400 
18.800 
10,200 
19,000 
20,000 
20,800 
21.600 
22,400 
23,200 
24.000 
24,800 
25,600 
26.240 
20,300 
0 

rounds. 
1,000 
5,000 
10,000 
15, 000 
20, 000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
S.'i.OOO 
36,000 
37.000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,  (KX) 
60,000 
62.000 
64,000 
$.600 

Inches, 
0. 
.0012 
.0030 
.0018 
.0065 
.0082 
.0100 
.0104 
-^0108 
.0113 
.0110 
.0126 
.0131 
.0138 
.0143 
.0150 
.0293 
.0695 
.1580 

In€h. 
0. 
0. 

Initial  load. 

« 

Klatiitic  limit.    ( Appmxiraato. ) 

• 

0. 

.0008 

.oisi 

.1671 

.17115 

.1900 

.2068 

.2250 

.2450 

.2600 

.3020 

.35 

.42 

.40 

.58 

.70 

.87 

1.13 

1.00 



.1808 

.2810 

Tensile  strenf^h. 
At  tinioof  rufitiire. 
=  23.7  per  cent. 

0 

2.37 

BloDgatlon  of  inch  sections:  ".32,  ".43»,  '".24,  ".21,  ".21,  ".22,  ".24, 
".20,  ".17,  ".13. 

Diameter  at  fracture,  ".47.    Area,  .173  square  inch. 

Contraction  of  area,  56.7  per  cent. 

Fractured  l'^3  from  the  nock.    Appearance,  silky. 

H.  Ex.  161 ^26 
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STEEL    RAILS. 


No.  4462. 

Bail  No.  27. 

a)fameter,  ''.713. 
Se(;tioii£^  area,  .40  square  inclu 
Gauged  length,  10''.  • 


Applied  load«. 

In  gauged  lengthy 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundi. 

400 

2,  (H)0 

4.000 

O.iHK) 

8,0«»0 

10.  (MM) 

12,  WH) 

12,400 

12,800 

13, 200 

13,600 

14,0<K) 

14,4(K) 

14,  8(M) 
15,200 

15.  600 
16, 000 
16,400 
16. 800 
17.200 
17,600 
18,000 
18, 400 
18.800 
19.200 
19,600 
20, 000 
20, 4(H) 
20,800 

21,  200 
21,600 
22,0{M) 
22,400 

22,  8(K) 
Zi,  200 
23,600 
24,  (M)0 

24,  8(H) 
25, 600 
20.  4<10 
27.  2(H) 
28.000 
28,800 
29.6<H) 
30,400 
30,  990 

25,  200 

Povnda. 

1,000 
5,000 
10,000 
15, 0<H) 
20,000 
2b.  im 
,     30,000 
31,000 
32.000 
33,  mx) 
34.000 
35,  (K)0 
36.000 
37,000 
38,  0(H) 
39, 000 
40,000 
41,000 
42,000 
43,000 
44,0(M) 
45.  OlH) 
40.  (K)0 
47, 0(H) 
48,01M) 
49,000 
50,000 
51,  (HH) 
52,(M)0 
53.000 
54,000 
55,000 

56,  (H)0 

57.  (KH) 
58.000 
59,  (HK) 
60,000 
62.  0<K) 
64,000 
0»),  000 
68,  000 
70,000 
72,  0(K) 
74,(H)0 
76.000 
77,  475 

Jnchea. 
0. 

.0014 
.(KTl2 
.  OOiA) 
.00«i8 
.(H)85 
.0102 
.0106 
.0110 
.0113 
.0117 
.0122 
.0127 
.0130 

.  oi:t9 

.0181 
.  0200 
.  0212 
.0230 
.0320 
.0376 
.0480 
.0502 
.  0630 
.0728 
.0832 
.0940 
.1020 
.1146 
.1260 
.  1402 
.  1548 
.1020 
.  1690 
.1815 
.2175 
.  2378 
.27 
.32 
.37 
.43 
.49 
•    .58 
.08. 
.87 
1.20 

Inch, 

0. 
0. 

Initial  load. 

0. 

.666i 

Elastic  limit. 

* 

.0060 

.0324 

.0753 

.1332 

.2135 

TenRile  strength. 
At  time  of  rupturo. 
—  14.5  per  cent. 

0 

0 

1.45 

Elongation  of  inch  seitions:  ".10,  ".20,  ".47*.  ".14,  ".09,  ".07,  "  r» 
".09,  ".10,  ".07.  '  J         ^  J        -> 

Diameter  at  frac^ture,  ".49.     Area,  .1885  square  inch. 

Contraction  of  area,  52.9  j)er  cent. 

Fractiued  2".75  from  the  neck.    Apx)earance,  silky. 
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STEEL    RAILS. 


No.  4462. 

Eail  No.  27. 

vDfameter,  ".713. 
Sectional  area,  .40  square  inch. 
Gauged  length,  10".  • 


Applied  load«. 

In  gauged  lengthy 

Bcmarks. 

Total. 

Per  square 
inch. 

Eluogation. 

Set 

Pound  t. 
400 

2,000 
4,000 
6.(100 
8,000 
10,000 
12.000 
12,400 
12,800 
13. 200 
13. 600 
14, 0(M) 
14,400 
14,800 
15.200 
15.600 
16, 000 
16.400 
16.800 
17,  200 
17,600 
18, 000 
18, 400 
18.800 
10.  200 
19,600 
20, 000 
20, 400 
20,800 

21.  200 
21,600 
22,000 

22.  400 
22,800 
2:J,  200 
2:1.600 
24,  (XM» 

24.  800 

25.  600 

26.  400 

27.  200 
28, 000 
28. 800 
29,600 
30,400 
30. 990 
25, 200 

Povndi. 

1,000 
5,000 
10.000 
15, 000 
20,000 
26,  (KW 
.     30,000 
31,000 
32,000 
33,0(K) 

34.  000 

35,  (KK) 
36.000 
37,000 
38,  0(K) 
39. 000 
40,000 
41,000 
42,000 
43,000 
44,000 

45.  0(K) 

46,  (K)0 
47, 000 
48,01)0 
49,000 
50,000 
51,000 
52.000 
53.000 
54,000 
55,000 
56,000 
57.  (KK) 
58,000 
59,(K)0 
60,000 
62.  000 
64. 000 
66.000 
68,000 
70,  000 
72.000 
74,  (KK) 
76,000 
77, 475 

Inehet. 
0. 
.0014 

.  (j(r{2 

,  (H>5l) 
.(KX)8 
.(K)85 
.0102 
.0106 
.0110 
.0113 
.0117 
.0122 
.0127 
.0130 

.oi:<9 

.0181 
.  0200 
.0212 
.0230 
.0320 
.0376 
.0480 
.  0562 
.  06:{l) 
.0728 
.0832 
.0940 
.1020 
.1146 
.1200 
.1402 
.  1548 
.1020 
.  1000 
.1815 
.2175 
.  2:i78 
.27 
.32 
.37 
.43 
.49 
'    .58 
.68 
.87 
1.20 

Inch. 

0. 

0. 

Initial  load. 
Elaatio  limit. 

Tensile  stren^rth. 
At  time  of  rupturo. 
— 14.5  per  cent. 

0. 

.0001 

.0060 

.0324 

.0753 

.1332 

■■***■■"■■•■ 

.2135 

0 

0                   1.45 

Elongation  of  inch  sc(;tion8:  ".10,  ".20,  ".47*,  ".14,  ".09,  ^'.07,  ".12, 
".09,  ".10,  ".07.  '  ' 

Diameter  at  fra<»ture,  ".49.    Area,  .1885  square  inch. 
Contraction  of  area,  52.9  per  cent. 
Fractiued  2'/.75  from  the  neck.    Apx)earance,  silky. 


> 


s 


"■1 
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STEEL   RAILS. 

No.  4479. 
Bail  No.  23. 


Diameter,  ".874 

Sectional  area,  .60  square  incl;. 

Gauged  length,  10^'. 


Applied  loads. 

In  ganged  length. 

Remarks. 

ToU). 

PerMnare 
.    inch. 

Elongation. 

Set. 

Pounds. 
600 
3,000 
6,000 
12.000 
18,000 
'   24,000 
27,000 
27,600 
28.200 
28,800 
29,400 
30,000 
30,600 
31,200 
31.800 
32,400 
33,000 
83,600 
84,200 
34,800 
35,400 
36,000 
37.200 
38,400 
39,600 
40,800 
42,000 
48,200 
44,400 
45.600 
46.800 
48,000 
60,400 
52.800 
55.200 
57,600 
60,000 
62,400 
64,800 
67,200 
0 

Pounds. 
1,000 
5.000 
10.000 
20.000 
30,000 
40,900 
45,000 
46.000 
47.000 
48,000 
49.000 
60.000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58.000 
50.000 
60,000 
62,000 
64,000 
66,000 
68.000 
70,000 
72,000 
74,000 
76,000 
78,000 
80.000 
84,000 
88,000 
92,000 
96,000 
100,000 
104.000 
108,000 
112,000 
0 

Inek. 
0. 

.0012 
.0029 
.0064 
.0009 
.0134 
.0153 
.0157 
.0160 
'   .0106 

"     .0169 
.0174 
.0180 
.0185 
.0191 
.0205 
.0218 
.0242 
.0275 
.0310 
.0370 
.0440 
.0660 
.0688 
.0820 
.0972 
.1116 

'      .1225 
.1380 
.1517 
.1660, 
.1860^ 
.21 
.25 
.31 
.35 
.41 
.49 
.59 

Inch. 
0. 

Initial  load. 

• 

• 
BlaaticUmil.. 

• 

Tensile  strengtli. 
=7. 8  per  cent. 

0. 
.0003 

.0007 

.0029 

.73 

Elongation  ot  inch  sections:  ".06,  ''.07,  ".08,  ".07,  ".08,  ".09»,  ".07. 
".08,  ".07,  ".06.  ' 

Diameter  at  fracture,  ".83.    Area,  .641  square  inch. 
Contraction  of  area,  9.8  per  cent. 
Fractured  5"  from  the  neck.    Appearance,  granular. 
Fractured  under  the  maximum  load. 


- — »»^\»  *• 


BTEEL   RAILS. 
Ko.  4480. 

Bail  Ko.  23. 


897 


Bianieter,  ''.874. 

Sectional  area,  .60  sqaare  inch. 

Gauged  length,  10''. 


Ai»plied  loads. 


Total. 


Pounda. 
600 

3,000 

6,000 

M.000 

18,000 
24,000 
24,600 
2S,200 
25,800 
26,400 
27.000 
27,600 
28,200 
-28,800 
20.400 
30.000 
30.600 
31,200 
31,800 
32,400 
33,000 
38.600 
84,200 
34.800 
35,400 
30,000 
37.200 
88,400 
30.600 
40,800 
42.000 
43,200 
44.400 
45,600 
46,fH)0 
48,000 
90,400 
62.800 
56.200 
57,600 
60,000 
62.400 
64.800 
67.200 
67,280 
61,800 
0 


PoTMiiare 
Inen. 


Poundt. 
1,000 
6.000 
10.000 
20.000 
80,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50,000 
51.000 
58.000 
53.000 
54.000 
55,000 
56,000 
57,000 
58,000 
50.000 
60,000 
62,000 
64.000 
61000 
68,000 
70.000 
72.000 
74,000 
76,000 
78,000 
80,000 
84,000 
88.000 
92,000 
96,000 
100,000 
104,000 
108,000 
112,000 
112,130 


In  gauged  length. 


Elongation. 


0. 

.0014 
.0031 
.0064 
.0100 
.0141 
:0146 
.0151 
.0150 
.0164 
.0171 
.OlM 
.0188 
.0197 
.0207 
.0217 
.0230 
.0241 
.0254 
.0270 
.0291 
.0330 
.0868 
.0401 
.0457 
.0508 
.0620 
.0758 
.0895 
.1020 
.1157 
.1288 
.1445 
.1600 
.1761 
.1945 
.21 
.28 
.33 
.39 
.44 
.54 
.66 

1.02 


Set. 


TneA. 


0. 


.0006 


Remarkn 


Initial  load. 


.0018 


Elastic  limit  (approximate.) 


.0046 


.0100 


1.26 


Tennile  strenf^h. 
At  time  of  ninture. 
—12.6  per  ocnt. 


Elongation  of  inch  sections:  ".07,  ".11,  ".11,  ".13,  ".27»,  ".19,  ".10, 
^'.OOj  ".11,  ".08. 

Diameter  at  fracture,  ".73.    Area,  .419  sqaare  inch. 

Contraction  of  area,  30.2  per  cent. 

Fractured  5".4  from  the  neck.  Appearance,  granular;  small,  dull, 
silky  spot  at  the  circumference. 
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STEEL   RAILS. 


No.  4465, 

Bail  No.  24. 


Diameter,  ''.714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10''. 


Applied  loada. 


Total. 


PifundM. 
400 
2,000 
4,000 
0,000 
8,000 
10,000 
12.000 
12,400 
12,800 
13,200 
13,600 
14,000 
14,400 
14,800 
15,200 
15,600 
16,000 
16,400 
16,800 
17,200 
17,600 
18.000 
18.400 
18,800 
10,200 
19,600 
20.000 
20,400 
20,800 
21,200 
21.000 
22,000 
22,400 
22.800 
23,200 
23,600 
24,000 
24,800 
25,600 
26,400 
27.200 
28,000 
28,800 
20,600 
30,400 
31,200 
32,000 
32,800 
33,600 
34,400 
34,680 
28,500 
0 


Per  square 


rsaua 
inch. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
64.000 
56,000 
56.000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82.000 
84,000 
86,000 
86,700 


In  ganged  length. 


Elongation. 


Inchet. 
0. 

.0013 
.0031 
.0050 
.0067 
.0065 
.0101 
.0106 
.0110 
.0112 
.0117 
.0120 
.0123 
.0127 
.0130 
.0134 
.0138 
.0141 
.0146 
.pl50 
.0152 
.0158 
.0161 
.0166 
.0170 
.0173 
.0181 
.0213 
.0428 

.  .0730 
.0820 
.0958 
.1055 
.1172 
.1251 
.1420 
.1555 
.1870 
.2180 
.2510 
.2870 
.3330 
.38 
.42 
.49 
.57 
.67 
.79 
.90 
L23 
1.81 


2.02 


Set. 


Inch. 
0. 
0. 


0. 


0. 


0. 


.0001 


.0010 


Remarlca. 


Initial  load. 


\ 


Elasticlimit    . 


TonnileKtrengtIi. 
At  time  of  rupture. 
=20. 2  per  cent. 


Elongation  of  inch  sections:  ".13,  ".16,  ".16,  ".16,  ".18,  ".19,  ".46  • 
"^4j  ".21,  ".14. 

Diameter  at  fracture,  ".50.    Area,  .1964  square  inch. ' 

Oontraction  of  area,  60.9  per  cent. 

Fractured  4".26  from  the  neck.  Appearance,  fine  silky,  interspersed 
with  fine  granulation  at  the  circumference. 


STKEL    RAILS, 


399 


Diameter,  ".714. 


No.  4464/ 
^Aih  No.  24. 


Diameter,  ".714. 

Sectional  area,  AD  square  inch. 

Gauged  length,  10". 

t 


Applied  loads. 


ToUL 


Pbtindf. 
400 
2.000 
4,000 
0,000 
8,000 
10,000 
12,000 
14.000 
10,000 
16,400 
10,800 
17,200 
17,600 
18,000 
18,400 
18,800 
10.200 
19,000 
20.000 
20,400 
20,800 
21,200 
21,600 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26.400 
27,200 
28,000 
28.800 
29,600 
30,400 
31,200 
32,000 
32,800 
83,600 
34,400 
84,610 
28,100 
0 


Per  saaare 
inch. 


PoundM. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
86,525 


In  ganged  length. 


Elongation. 


0. 

.ooii 

.0032 
.0047 
.0065 
.0082 
•  0090 
.0117 
.0136 

.oi:)8 

.0140 
.0143 
.0147 
.0151 
.0155 
.0160 
.0163 

•  .0168 
.0172 
.0180 
.0240 
.0510 
.0070 
.0759 
.0840 
.0980 
.1120 
.1345 
.1492 
.18 
.205 
.24 
.28 

•  .32 
.37 
.42 
.48 
.55 
.65 
.75 
.90 

1.  22 
1.56 


1.87 


Set. 


0. 
0. 


0. 


0. 


0. 


Remarks. 


Initial  load. 


0003       Klasticlimfi. 


0562 


.1270 


Tensile  strength. 
At  time  of  rnpturo. 
=^18.7  i)ercent. 


Elongation  of  inch  sections:  ".12,  ".16,  ".17,  ".15,  ".12,  ".18,  ",47*, 
".20,  ".17,  ".13, 

Diameter  at  fracture,  ".50.    Area,  ,196  square  inch. 

Contraction  of  area,  61  per  cent. 

Fractured  4".l  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  granulation. 
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STEEL    RAILS, 


Ko.  4482. 

Bail  N^o.  31. 


Diameter,  ''.874. 

Sectional  area,  .60  square  iBch. 

Gauged  length,  10". 


Applied  loads. 


Total. 


Poundt. 
600 


3 
6 
12 
18 
21 
21 
22 
22 
23 
24 
24 
25 
25, 
26 
27 
27 
28 
28 
20 
30 
30 
31 
31 
32 
33 
33 
34 
34 
35 
36 
36 
37 
37 
38 
39 
39 
40 
40 
41 
42 
43 
44 
45 
46 
48 
49 
50 
61 
45 


000 
000 
000 
000 
000 
600 
200 
800 
400 
000 
600 
200 
800 
400 
000 
600 
200 
800 
400 
000 
000 
200 
800 
400 
000 
600 
200 
800 
400 
000 
600 
200 
800 
400 
000 
600 
2U0 
800 
4U0 
000 
200 
400 
600 
800 
000 
200 
400 
IHO 
300 
0 


In  gauged  length. 


Per  square  v 
inch. 


P(mnds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,O0D 
47.000 
48.000 
40,000 
60,000 
51,000 
52,000 
53,000 
54,000 
56,000 
66,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63.000 
(M.OOO 
65,000 

eti.ooo 

67,000 
68.  000 
6»,  0(K) 
70,000 
7'J,000 
74,000 
76,000 
78.000 
80,000 
82,000 
84.000 
85,220 


Klon  gallon 


Inehei. 

0. 

.0014 
.0031 
.0067 
.0101 
.0120 
.0125 
.0130 
.0131 
.0140 
.0150 
.0239 
.0369 
.0450 
.0504 
.0567 
.0628 
.0701 
.0798 
.0853 
.0040 
.1018 
.1120 
.1200 
.  . 1310 
.1410 
.  1510 
.1620 
.  1725 
.1850 
.1958 
.21 
.22 
.235 
.25 
.265 
.28 
.30 
.31 
.33 
.35 
.40 
.45 
.52 
.60 
.70 
.80 

1.05 

1.40 


1.59 


Set. 


Inch. 
0. 


0. 


Remarks. 


Initial  load. 


ElaaticlhnU. 


0U18 


0400 


Tensile  strenprth. 
At  time  of  rupture. 
-15.0  per  cent. 


Elongation  of  incli  sections:  'Ml,  ".14,  ".15,  ".17,  ".30»,,  ".SO^,  ".14, 
".11,  ".09,  ".08. 

Diameter  at  fracture,  ".67.    Area,  .353  square  inch. 

Contraction  of  area,  41 .2  per  cent. 

Fractured  at  middle  of  stem.  Appearance,  silky,  interspersed  with 
fine  granulation  at  circumi'erence.  ^ 


STEEL   RAILS. 
Ifo.  4463. 
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BiiL  No.  33. 


Hameter,  ".714. 

•ectional  area,  .40  square  inclu 

l^uged  length,  10^'. 


Applied  loads. 


TotaL 


JPottn<f«. 
400 
2,000 
A.CIPO 

e,ooo 

8.000 
10.000 
12,000 
14.000 
16.000 
16,400 
16.800 
17,200 
17.600 
18,000 
18.400 
18,800 
10,200 
10,600 
20.000 
20.400 
20,800 
21,200 
21.600 
22,000 
22.400 
22,800 
23.200 
23,600 
24.000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
9».600 
80.400 
81.200 
82.000 
32.800 
33.600 
34,400 
36,200 
88.600 
36.800 
37,600 
38,400 
39,200 
40.000 
40,800 
41.600 
42,400 
43,200 
i4,000«. 
89,700 
0 


Per  Muare 
inch. 


Pounds. 
I,UOO 

10,000 
15.U00 
20.000 
25,000 
30,000 
35,000 
40,000 
41.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52.000 
53,000 
54,000 
55,0(N) 
56,000 
57,000 
68.000 
59,0U0 
60,000 
62,000 
64,000 
06,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78.000 
80,000 
82.000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
104.000 
106,000 
108,000 
110,000 


0 


In  ganged  length. 


Elongation. 


InehM. 
.0 

.0013 
.0029 
.0046 
.0063 
.0080 
.0097 
.0114 
.0132 
.0139 
.0140 
.0143 
.0149 
.0152 
.0156 
.0160 
.0164 
.0168 
.0178 
.0178 
.0184 
.0192 
.0199 
.0211 
.0387 
.0490 
.0557 
.0630 
.0702 
.0807 
.0958 
.1090 
.1248 
.1397 
.1510 
.1688 
.1860 
.20 
.23 
.25 
.27 
.W 
.32 
.34 
.87 
.39 
.43 
.46 
.52 
.56 
.63 
.72 
.85 
1.18 


1.41 


Set. 


Ineh, 
0. 
0. 


0. 


0. 
0. 


.0001 


.0001 


.0004 


B«marka. 


Initial  load. 


IClaBtio  limit  (not  well  dtflaed) 


.0023 


.0470 


1101 


Tensile  strengtli. 
At  time  of  fracturo. 
=  14.1  percent. 


Elongation  of  inch  sections:  '',09,  'Ml,  ".12,  '"'.12,  ".14,  ".12,  ".13, 
".14,  ".31»,  ".13. 

Diameter  at  fracture,  ".58.    Area,  .264  square  inch. 
Contraction  of  area,  34  per  cent. 

Fractured  1".66  from  the  neck.    Appearance,  fine  granular,  dull  silky 
center.  ^^^ 
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STEEL   RAILS. 
Ko.  4463. 
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BiiL  1^0.33. 


Diameter,  ".714. 

Sectional  area,  .40  square  inelu 

Gauged  length,  10". 


Applied  loads. 


TotaL 


JPotrndi. 
400 
2,000 

0,000 
8.000 
10,000 
12,000 
14,000 
16.000 
16,400 
16.800 
17,200 
17,600 
18,000 
18,400 
18,600 
19,200 
Iff.  600 
20,000 
20,400 
20,K00 
21.200 
21,600 
22.000 
22.400 
22,800 
23,200 
23.600 
24,000 
24,800 
25,600 
26.400 
27.200 
28.000 
28.800 
29,600 
80,408 
81.200 
82.000 
32,800 
83.600 
34.400 
86.200 
86,600 
86,800 
37,600 
88,400 
39,200 
40,000 
40,800 
41,600 
42,400 
43,200 
44,000^ 
89,700 
0 


Per  Moare 
inch. 


Pounds. 
l.UOO 
5.0(» 
10.000 
15,000 
20,000 
25,000 

so.ono 

35,U00 
40,000 
41.000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55«U00 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 

8o.ooa 

82.000 

84,000 

86,000 

88.000 

90.000 

92,000 

94,000 

96,000 

98,000 

100,000 

102.000 

104.000 

106,000 

108,000 

110,000 


In  ganged  length. 


Elongation. 


Jnehet, 
.0 

.0013 
.0029 
.0046 
.0063 
.0080 
.0097 
.0114 
.0132 
.  0139 
.0140 
.0143 
.0149 
.0152 
.0156 
.0160 
.0164 
.0168 
.0178 
.0178 
.0184 
.0192 
.0199 
.0211 
.0387 
.0400 
.0557 
.0630 
.0702 
.0807 
.0058 
.1090 
.1248 
.1397 
.1510 
.1688 
.1860 
.20 
.23 
.26 
.27 
.W 
.32 
.34 
.87 
.39 
.43 
.46 
.52 
.56 
.63 
.72 
.85 
1.18 


1.41 


Set. 


JndL 
0. 
0. 


0. 


0. 
0. 
.0001 


.0001 


.0004 


Bamarka. 


initial  load. 


iClaatio  limit  (not  wdl  daflaed) 


.0023 


.0470 


1101 


Tensile  atrengtii. 
A  t  time  of  fracture. 
=  14.1  per  cent. 


Elongation  of  inch  sections:  ''.09,  'Ml,  ".12,  ^'.12,  ".14,  ".12,  ".13, 
".14,  ".31%  ".13. 

Diameter  at  fracture,  ".58.    Area,  .204  square  inch. 

Contraction  of  area,  34  per  cent. 

Fractured  1".65  from  the  neck.  Appearance,  fine  granular,  dull  silky 
center. 
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STEEL   RAILS. 
No.  4558. 


Rail  No.  32, 


Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

f^auged  length,  20". 


Applied  loads. 


Total. 


Pounds. 
1,000 
&,000 
10,000 
15.000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
46,000 
47»000 
48.000 
49.000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56.000 
57.000 
58,000 
50,000 
00,000 
62,000 
64,000 
66,000 
68,000 
70,000 
74.000 
78,000 
82.000 
86,000 
00,000 
04,000 
06,000 
102,000 
106,000 
110.000 
110,850 
101,000 
0 


Per  Bqoare 
inc 


In  ganged  length. 


^^®  Elongation. 


Poundi. 
1«000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56.000 
67,000 
68,000 
60.000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
94,000 
98.000 
102.000 
106,000 
110,000 
110,850 


InehM. 

0. 

.0030 
.0063 
•  OOlPn 
.0133 
.0167 
.0199 
.0236 
.0209 
.0305 
.0309 
.0317 
.0326 
.0333 
.0339 
.0347 
.0356 
.0366 
.0376 
.0390 
.0410 
.0450 
.0600 
.0770 
.0870 
.10 
.12 
.14 
.16 
.19 
.24 
.32 
.40 
.47 
.56 
.67 
.78 
.97 

1.22 

1.68 


2.19 


Set. 


Inch. 
0. 
0. 


0. 

0. 


0. 


0. 


Bemarka. 


Initial  load. 


.UU13 


04:ir> 


Elastic  limit  (approximato). 


Tensile  Htrcnglft. 
At  time  of  t'ractureu 
=  11  por  cent. 


Elongation  of  inch  sections :  ''.07,  ".09,  ".07,  ".10,  ".09,  ".10,  ".(M), 
".07,  ".08,  ".07,  ".06,  ".05,  ".07,  ".07,  ".08,  ".11,  ".11,  ".12,  ".13,  ".15, 
".25,  ".32»,  ".16,  ".11. 

Diameter  at  fracture,  ".93.    Area,  .679  square  inch. 

Contraction  of  area,  32  per  c4?.nt. 

Fractured  4"  from  neck.  Appearance^  granular,  radiating  from  an 
eccentric  dull  spots 


00 


f.drs  i\ 


ff 

M77 
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STEEL   RAILS 
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No.  4467. 
Bail  No.  33. 


I>iameter,  l'M29. 

Sectional  area,  1  square  iuch. 

Gauged  length,  10''. 


Applied  loads. 


TotaL 


-Pounds. 

1,OGO 

10.000 

20.000 

30,000 

35,000 

40,000 

45.000 

50,000 

51,000 

52,000 

53,000 

54,000 

55,000 

50,000 

57,000 

58,000 

50,000 

60,000 

61,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88,000 

02.000 

96,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

120,680 

0 


Paraqiutre 
tnoh. 


Poundi. 

1,000 

M.OOO 

20,000 

30,000 

35,000 

40,000 

45,000 

60,000 

61,000 

52,000 

53,000 

54,000 

65,000 

56,000 

57,000 

58,000 

59,000 

60,000 

61.000 

62,000 

64,000 

66,000 

68,000 

7C,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88.000 

02,000 

06,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

120,580 

0 


In  {tanged  length. 


BloBgatioB. 


Ineh. 

0. 

.0030 
.0064 
.0008 
.0115 
.0133 
.0150 
.0168 
.0171 
.0176 
.0180 
.0183 
.0188 
.0192 
.0197 
.0201 
.0210 
.0218 
.0231 
.0255 
.0341 
.0448 
.0555 
.0680 
.0800 
.0022 
.1050 
.1105 
.1328 
.16 
.20 
.23 
.27 
.31 
.36 
.41 
.48 
.60 
.82 


.76 


Set. 


Inch. 
0. 


0. 
0. 


0002 


0012 


Komarka. 


Initial  loud. 


ElaetioUffitt: 


Tcnnile  Rtrength. 
=  7.6  percent. 


Elongation  of  inch  sections :  ".06,  ".07,  ".08,  ".08,  ".09,  ".07,  ".08,  ".08, 
".08,  ".08,  ".07. 

Fractured  at  root  of  thread  in  head,  the  diameter  of  ^hich  was  1".35. 
Appearance,  granular. 


STEEL   RAILS. 

* 

Ko.  4463. 
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Bail  No.  S3. 


Diameter,  ''.714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  10". 


Applied  loads. 


Pounds. 
400 
2,000 

A,m 

6,000 
8.  (KM) 
10.000 
12,000 
14,000 
16,000 
16,400 
16,900 
17,200 
17.000 
18,000 
18,400 
18,800 
19,200 
19.600 
20.000 
20,400 
20,800 
21,200 
21,600 
22.000 
22.400 
22,800 
23,200 
23,600 
24,000 
24,800 
25,600 
26.400 
27,200 
28,000 
28,800 
20,600 
80.408 
31,200 
82,000 
32,800 
83,600 
34,400 
80,200 
86,600 
86,800 
37,600 
88.400 
39,200 
40.000 
40,800 
41,600 
42,400 
43,200 
44,000« 
89,700 
0 


incn. 


Pounds. 
1.000 
5,01# 
10,000 
15.000 
20.000 
25,000 
30,0'M) 
35,000 
40,000 
41,000 
42,000: 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51.000 
52,000 
53,000 
54,000 
55,000 
56,U<^K) 
57,000 
68.000 
59,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90.000 
92,000 
94,000 
96,000 
98,000 
100,000 
102.000 
104.000 
106,000 
108,000 
110,000 


In  ganged  length. 


Elongation. 


Inehei. 
.0 

.0013 
.0029 
.0046 
.0063 
.0080 
.0097 
.0114 
.0132 
.0136 
.0140 
.0148 
.0149 
.0152 
.0156 
.0160 
.0164 
.0168 
.0173 
.0178 
.0184 
.0192 
.0199 
.0211 
.0387 
.0490 
.0557 
.0630 
.0702 
.0807 
.0058 
.1090 
.1248 
.1397 
.1510 
.1688 
.1860 
.20 
.23 
.25 
.27 
.80 

.34 
.87 
.39 
.43 
.46 
.52 
.56 
.63 
.72 
.85 
1.18 


1.41 


Set. 


Inch. 
0. 
0. 


0. 


0. 
0. 


.0001 


.0001 


.0004 


Eamarkt. 


Initial  load. 


ICUatic  limit  (not  well  defined) 


.0023 


.0470 


.1101 


Tensile  strengtii. 
At  time  of  fracture. 
=  14.1  per  cent. 


Elongation  of  incli  sections:  ".09,  ".11,  ".12,  '''.12,  ".14,  ".12,  ".13, 
".14,  ".31*,  ".13. 

Diameter  at  fracture,  ".58.    Area,  .2W  square  inclL 

Contraction  of  area,  34  per  cent. 

Fractured  1".65  from  the  neck.  Appearance,  fine  granular,  dull  silky 
center. 
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STEEL   RAILS. 
ISO.  4558. 


Rail  No.  32, 


Diameter,  l'M28. 

Sectional  area,  1  square  inch. 

gauged  length,  20". 


Applied  loads, 
en. 


Total. 


Pounds. 
1,000 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
50,000 
60,000 
62,000 
64,000 
66,000 
66,000 
70,000 
74,000 
78,000 
82,000 
86,000 
00,000 
04,000 
06,000 
102,000 
106,000 
110,000 
110, 850 
101,000 
0 


Per  Bqaare 
inc 


Poundi. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
61,000 
52,000 
53,000 
54,000 
55,000 
66,000 
57,000 
58,000 
60,060 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
74,000 
78,000 
82,000 
86,000 
90,000 
04,000 
08,000 
102,000 
106,000 
110,000 
110,850 


In  ganged  length. 


Elongation. 


0. 

.0030 
.0063 
.0098 
.0133 
.0167 
.0199 
.0236 
.0269 
.0305 
.0309 
.0317 
.0326 
.0333 
.0339 
.0347 
.0356 
.0366 
.0376 
.0390 
.0410 
.0450 
.0600 
.0770 
.0870 
.10 
.12 
.14 
.16 
.19 
.24 
.32 
.40 
.47 
.56 
.67 
.78 
.97 

1.22 

1.68 


2.19 


Set. 


Inch. 
0. 
0. 


0. 
0. 


0. 


0. 


Remarks. 


Initial  load. 


.0013 


04;tD 


Elastic  limit  (approzlBUtte). 


Ten.silo  strpngtti. 
At  time  of  fracture. 
=  11  per  cent. 


Elongation  of  inch  sections:  ".07,  ".09,  ".07,  ".10,  ".09,  ".10,  ".OU, 
".07,  ".08,  ".07,  ".06,  ".05,  ".07,  ".07,  ".08,  ".11,  ".11,  ".12,  ".13,  ".15, 
".25,  ".32*,  ".15,  ".11. 

Diameter  at  fracture,  ".93.    Area,  .679  sqaare  inch. 

Contraction  of  area,  32  per  cent. 

Fractured  4"  from  neck.  Appearance,  granular,  radiating  from  an 
eccentric  dull  spott 


^9) 


h<^s  ♦! 
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No.  4467. 
Bail  No.  33. 


Diameter,  l'M29. 

Sectioni^  area,  1  square  iucli. 

Gauged  length,  10". 


Applied  loads. 


Total. 


-Pounds. 

1,000 

10,000 

20,000 

30,000 

35,000 

40,000 

45,000 

50,000 

51.000 

52,000 

53,000 

54,000 

55.000 

56,000 

57,000 

58,000 

59,000 

00,000 

01,000 

62,000 

64,000 

66.000 

68,000 

70,000 

72,000 

74.000 

76,000 

78,000 

80,000 

84,000 

88,000 

93.000 

96,000 

100,000 

104.000 

106,000 

112,000 

116,000 

120.000 

120,680 

0 


ParaQvare 


>aqiia! 
inch. 


Poundi. 

1,000 

M.OOO 

ao.ooo 

30,000 

35,000 

40,000 

45,000 

60,000 

61,000 

52,000 

53,000 

54,000 

56,000 

56,000 

57,000 

58,000 

59,000 

60,000 

61,000 

62,000 

64,000 

66,000 

68,000 

7C,000 

72,000 

74,000 

76,000 

78,000 

80,000 

84,000 

88.000 

92,000 

06.000 

100,000 

104.000 

108,000 

112.000 

116,000 

120,000 

120,580 

0 


In  {tanged  lenRth. 


BloBgation, 


Inch. 

0. 

.0030 
.0064 
.0098 
.0115 
.0133 
.0150 
.0168 
.0171 
.0176 
.0180 
.0183 
.0188 
.0192 
.0197 
.0201 
.0210 
.0218 
.0231 
.0255 
.0341 
.0448 
.0555 
.0680 
.0800 
.0922 
.1050 
.1165 
.1328 
.16 
.20 
.23 
.27 
.31 
.36 
.41 
.48 
.60 
.82 


.76 


Set. 


Inch. 
0. 


0. 
0. 


0002 


Komarks. 


Initial  load. 


0012 


ElaatioUsDlt: 


TcnHtle  iitrcngth. 
--7.6  percent. 


Elongation  of  iucli  sections:  ".06,  ".07,  ".08,  ".08,  ".09,  ".07,  ".08,  ".08, 
".08,  ".08,  ".07. 

Fractured  at  root  of  tliread  in  head,  the  diameter  of  which  was  1".35. 
Appearance,  granular. 
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BTEEL  RAILS. 


Ko.  4468. 
Rail  Ko.  33. 


Dijkmeter,  1".0092. 

Sectional  area,  .80  sqaare  inch. 

Gauged  length,  10'^ 


Applied  loads. 


Total. 


PaundM, 
800 
4,000 
8,000 
16,000 
24,000 
32,000 
30,000 
40,000 
40,800 
41,000 
42.400 
43,200 
44,000 
44,800 
45,000 
46,400 
47,200 
48,000 
48.000 
48,800 
49.600 
50,400 
51,200 
52,800 
54,400 
50,000 
57,600 
59,200 
60,800 
62.400 
64,000 
67,200 
70,400 
73,600 
76,800 
80,000 
83,200 
86,400 
89,600 
92,800 
96,000 
96,900 
92,100 
0 


Per  M  oare 
incn. 


Poundt. 

1,000 

5,000 

10,000 

20,000 

30,000 

40,000 

45,000 

50,000 

51,000 

52,000 

53,000 

54,000 

65,000 

66,000 

67,000 

58,000 

60.000 

60,000 

60,000 

61,000 

62,000 

68,000 

64,000 

66,000 

68.000 

70,000 

72,000 

74,000 

76.000 

78,000 

80,000 

84,000 

88,000 

02.000 

96,000 

100.000 

104,000 

108,000 

112,000 

116,000 

120,000 

121, 125 


In  ganged  length. 


Elongation. 


Inehet. 
0. 

.0013 
.0030 
.0065 
.0101 
.0132 
.0150 
.0167 
.0170 
.0173 
.0177 
.0181 
.0186 
.0189 
.0195 
.0200 
.<»07 
.0212 
.0220 
.0280 
.0254 
.0300 
.0360 
.0440 
.0660 
.0691 
.0822 
.0960 
.1055 
.1190 
.1320 
.17 
.20 
.23 
.27 
.81 
.36 
.40 
.48 
.59 
.84 
1.11 


1.29 


Set. 


Inch, 
0. 


0. 

6* 


0. 


.0006 


Semarka. 


KlMtle  Uniit. 


Tensile  strength. 
At  time  of  rapture. 
=12. 9  per  cent. 


Elongation  of  inch  sections:  ".07  ,".10,  ".10,  ".12,  ".15,  ".25*,  ".16, 
".14,  ".12,  ".08. 
Diameter  at  fracture,  ".89.    Area,  .622  square  inch. 
Gontracti(Hi  of  area,  22.3  per  cent. 
Fractured  5".5  ftom  the  neck.   Appearance,  granular^  silky  center. 


STEEL   RAILS. 


No.  4469. 
Bail  No.  34. 
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Diameter,  l'M29. 

Sectional  area,  1  sqnare  inch. 

Gauged  length,  10". 


Applied  loads. 

In  gaoged  length. 

Bamarlu. 

• 

Total. 

PerMQAre 
inch. 

Elongation. 

Set. 

Pounds. 

1,000 

5,000 

10,000 

20.000 

30,000 

L     35,000 

Pounds. 
1,000 
5,000 
10,000 
20.000 
30,000 
35,000 
36,000 
37,000 
38,000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
62,000 
54,000 
66.000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
73,140  ' 

Inehsa. 

0. 
.0012 
.0028 
.0062 
.6007 
.0113 
.0117 
.0122 
'  .0127 
.0132 
.0138 
.0905 
.1060 
.1140 
.1250 
.1380 
.1610 
.1648 
.1800 
.1940 
.2100 
.25 
.20 
.33 
.38 
.43 
.50 
.56 
.66 
.76 
.95 

1.24 

1.78 

Inch. 
0. 

Initial  load. 

# 

0. 

1^  36,'iWO 

37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43.000 
44,000 
45.000 
46,000 
47,000 
48.000 
40,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
62,000 
64.000 
66,000 
68,0Q0 
70,000 
72,000 
73.140 
63,700 
0 

.0008 

lSlaBtiollxr.!t. 

• 

Tensile  strengtli. 
At  time  of  rupture. 
=26.1  per  cent. 

)„ 

0 

3.61 

Elongation  of  inch  sections:  'M5,  ".22,  ".24,  ".26,  ".26,  ".40,  ".47*, 
".25,  ".22,  ".14. 

Diameter  at  fracture,  ".86.    Area,  .581  square  inch. 

Contraction  of  area,  41.9  per  cent. 

Fractured  6"  from  the  neck.  Appearance,  silky,  interspersed  with 
fine  graniQation  at  the  circumference.  Several  fine  transverse  cracks 
developed  in  surface  of  stem  in  vicinity  of  place  of  rupture,  at  one  of 
which  cracks  rupture  commencedf 
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STEEL   RAILS. 


SFEGIMEHS  EBOM  A  TO  G  TAKEH  FBOM  HEAD  OF  EAIL  90.  Si, 
MABKED  IK  THE  ORDER  THET  WERE  TAKEH  OUT,  BEGH* 
HIHG  AT  EHD  OP  RAH. 

No.  4487. 

Bail  No.  34. 

Specimen  A. 

Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6". 


AppHed  loads. 

In  gauged  leDgth. 

• 
Bemarka.                      >•     0 

Total. 

Persanare 
inon. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,600 

5,000 

7,500 

8,750 

0,000 

0,260 

0,500 

0,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,260 

12,500 

13,000 

13,500 

14,000 

14,600 

16,000 

15,500 

16,000 

16,500 

17,000 

17,500 

17.520 

0 

Pounds. 
1,000 
5,«)0 
10,000 
20.000 
80,000 
36,000 
86.000 
87,000 
38.000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46.000 
47,000 
.48,000 

"   40,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70,000 
70,080 
0 

Inehss, 

0. 

.0007 
.0017 
.0037 
.0068 
.0068 
.0070 
.0072 
.0078 
.0360 
.0600 
.0660 
.0740 
.0700 
.0000 
.0070 
.1076 
.1165 
.1250 
.1850 
.1460 
.1720 
.1080 
.2280 
.2630 
.81 
.37 
.42 
.50 
.62 
.01 

1.10 

1.30 

Inch. 
0. 

Initial  load. 

Elaatio  limit 

• 

Tensile  atrangtli. 
==21.7  per  cent. 

•  •  •  V 

Elongation  of  inch  sections:  'M4,  ".18,  ''.27,  ''.39*,  ".17,  M5. 
Diameter  at  fracture,  ".39.    Area,  .1194  sqaare  inch. 
Contraction  of  area,  52.2  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  silky. 


BTEEL    RAILS. 


No.  4488. 

Bail  No.  34. 

Specimen  B., 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loada. 

In  gaaged  length. 

^  ■             ■ 

Remarks. 

ToUl. 

Pounds. 

l.'.i50 

2.500 

5,000 

7.500 

8  750 

9.000 

9,250 

f,500 

9,750 

10.000 

10.250 

10,500 

10.750 

11,000 

11,250 

11.500 

12,000 

12,  roo 

13,000 
13,500 
14,000 
14,500 
15.000 
15,500 
16,000 
16.500 
17.000 
17,500 
18,000 
0 

Per  sQuare 
inco. 

Elongation. 

Set. 

Pounds. 
4,000 
5,000 
10,000 
20,000 
30,000 
35.000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
40,000 
4a  000 
50,000 
52.000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000' 
72,000 
0 

• 

Inches. 

0. 
.0007 
.0021 
.0043 
.0001 
.0070 
.0081 
.0086 
.  0140 
.  0245 

•  .0285 
.0348 
.0435 
.0480 
.  O.'iTo 
.0630 
.0720 
.0878 
.1060 
.1275 
.1480 
.1720 
.2000 
.2380 
.28 
.32 
.30 
.47 
.60 

1.00 

1.32 

Inch. 

a 

Initial  load. 

.ooVy 

.00i»7 

Khuitic  limit. 

• 

* 

«««*•»•*>■■■ 

*      '             * 

Tonsile  strength. 
=  22  per  cent. 

Elongation  of  inoii  sections:  ".16,  ".18,  ".17,  ".20,  ".42»,  ".19. 
Diameter  at  fracture,  ".42.    Area,  .139  square  inch. 
Contraction  of  area,  44.4  per  cent. 
Fractured  1".6  from  the  neck.    Ai)pearance,  silky. 
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8TEEL    RAILS. 
Ko.  4489. 

Bail  No.  34. 
Specimen  (7. 


Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  gan[;od  length. 

Remarks. 

Total. 

Per  Muare 
incii. 

Elongation. 

Set. 

Pound*. 

2S0 

1,250 

2,500 

5,000 

7,600 

8,600 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,260 

10,500 

11,000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16.000 

16,500 

17,000 

17,500 

18,000 

18,260 

0 

Powndi. 
1,000 
6,000 
10,000 
20,000 
30.000 
34,000 
35,000 
36,000 
37.000 
38,000 
39,000 
40,000 
41,000 
42,000 
44.000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
68,000 
60,000 
62.000 
64.000 
66,000 
68,000 
70.000 
72,000 
73,040 
0 

Inehet. 

0. 

.0007 
.0017 
.Oa37 
.0058 
.0074 
.0077 
.0084 
.0092 
.0120 
.0147 
.0165 
.0201 
.0250 
.  0350 
.0458 
.0585 
.0740 
.0900 
.1075 
.1290 
.1520 
.1780 
.2075 
.2430 
.29 
.36 
.42 
.  56 
.79 

1.00 

Inch. 
0. 

Initial  load. 
Elastic  limit 

f 

• 

IVnnile  strength. 
— 16.7  per  cent. 

0. 

.0008 

Elongation  of  inch  sections:  ".08,  ".10,  ".12,  ".14,  ".19,  ".37*. 
Diameter  at  fracture,  ".40.  Area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  1"  from  the  neck.    Appearancey  silky. 
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STEEL   RAILS. 


No.  4400. 
Bail  No.  34. 
Sp&ctMefi  Dm 
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Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
incik. 

Elongation. 

Set. 

Pweni*. 

2S0 

1,250 

3.500 

5,000 

7,600 

8.250 

8.500 

6.750 

9.000 

9,250 

9,500 

9,750 

10.000 

10,500 

11,006 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16.500 

17,000 

17,500 

17,600 

0 

Poundt, 
1,000 
5,000 
10,000 
20,000 
30,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44^000 
46,000 
48,000 
50.000 
52,000 
54,000 
56,000 
68.000 
60,000 
62,000 
64,000 
76,000 
78,000 
70,000 
70,400 
0 

InehM. 

•0. 
.0007 
.0017 
.0037 
.0060 
.0067 
.0071 
.0073 
.0095 
.0158 
.0280 
:0385 
.0445 
.0600 
.0740 
.0900 
.1075 
.1270 
.1480 
.1740 
.2020 
.2350 
.27 
.32 
.90 
.46 
.58 
.76 
.95 
1.21 

Inch. 
0. 

Initial  load. 

• 

0. 

.0005 

Elastic  limil 

1 

Tensile  strength. 
—  20.2  per  cent. 

- 

Elongation  of  inch  sections:  ".17,  ".23,  ".43*,  ".17,  ".12,  ".00. 
Diameter  at  fracture,  ".40.    Area,  ".1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  2".6  from  the  neck.    Appearance,  silky. 

H.  Ex.  161 27. 
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STEEL   RAILS. 


No.  4491. 
Bail  Ko.  34. 
Specimen  E. 


Diameter,  ".564. 

Sectional  area,  .25  sqaare  inch. 

Gauged  length,  6'^ 


Applied  loads. 

In  gauged  length. 

Bemarka* 

Total. 

Fersoiuura 
incn. 

Elongation. 

Set. 

Found*. 
250 
1,250 
2,500 
5,000 
7,500 
8,250 
8,500 
8,760 
9,000 
9,250 
9,500 

9,750 

10.000 
10,250 
10,500 
11,000 
11,500 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,500 
16,000 
16,500 
17,000 
17,480 
0 

Found$. 
1,000 
5,000 
10,000 
20,000 
30,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 

89,000 

40,000 
41,000 
42,000 
44,000 
46.000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68.000 
69,920 
0 

IncheM. 

0. 

.0007 
.0017 

'.0087 
.0059 
.0066 
.0069 
.0071 
.0072 
.0074 
.0081 
5       .0001 
\       .0580 
.0638 
.0688 
.0776 
.0948 
.  1135 
.1300 
.1530 
.1760 
.2025 
.2335 
.28 
.82 
.37 
.42 
.52 
.68 

L02 

1.22 

Inch. 
0. 

Initial  load. 

* 

• 
« 

Elaatto  limit 

• 

0. 

^ 

• 

' 

m 

* 

Tennile  atrength. 
=20.3  per  oont. 

Elongation  of  inch  sections :  ".31*,  ".28,  ".17,  ".17,  ".15,  ".14. 
Diameter  at  fracture,  ".42.    Area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent.  ^ 

Fractured  1".15  firom  the  neck.    Appearance,  silky. 
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STEEL   RAILS. 


No.  4492. 

Bail^No.  34. 

Specimen  F. 
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Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Oaaged  length,  6'^ 


Applied  loadi. 

In  gangod  length. 

Bomarks. 

Ttotal. 

P^fmaaie 
inon. 

Elongation. 

Sot. 

PoMndi. 

250 

1,250 

2.500 

5,000 

7.500 

7,750 

&000 

8»250 

8,600 

8,710 

9,000 

9,250 

9,600 

9,760 

10.000* 

10,500 

U.OOO 

11,500 

12.000 

12,600 

13,000 

18,500 

14,000 

14,500 

15,000 

1^500 

16.000 

16,500 

17,000 

17,500 

17,580 

0 

Potmdt. 
1,000 
5,000 
10,000 
20,000 
30,000 
31,000 
32,000 
83,000 
-      34.000 
85,000 
86,000 
37,000 
88,000 
39,000 
40,000 
42.000 
44,000 
46.000 
48,000 
60,000 
52.000 
54,000 
66,000 
58,000 
60.000 
62,000 
64,000 
66,000 
68,000 
70,000 
70,320 
0 

InchiM, 
0. 
.0008 

.0019 
.0039 
.0063 
.0065 
.0067 
.0069 
.0073 
.0075 
.0082 
.0086 
.0250 
.0500 
.0552 
.0720 
.0650 
.1040 
.1230 
.1440 
.1676 
.1940 
.2220 
.26 
.30 
.85 
.40 
.50 
^       .61 
.88 
1.07 
1.46 

Inch. 
0. 

Initial  load. 
Elaatlolimli 

Tensfle  strmigtli. 
=  24.3  per  cent. 

.0002 

.0005 

■•••••«•         *■ 

N. 

Elongation  of  inch  sections:  ".15,  ".18,  ".30,  ".44*, '".22,  ".17. 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  3".7  irom  the  neck.    Appearance^  silky. 


?" 
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8TEEL   RAILS. 


:So.  4493. 

Bail  No.  34. 

Specimen  Q. 


Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Gaaged  length,  6'^ 


Applied  iMdfl. 

In  ganged  length. 

Bemarka. 

Total. 

FerMoare 
iiiAii. 

Elongation. 

Set. 

250 

1,250 

2,500 

5,000 

7,500 

8,000 

8,250 

8,500 

8,750 

9.000 

9,250 

9,500 

9,750 

10,000 

10,500 

11,000 

11.500 

12.000 

12.500 

13,000 

13,500 

14.000 

14,500 

15,000 

15.500 

16,000 

16,500 

17.000 

17,500 

0 

Potnute. 
1,000 
5,000 
10,000 
20,000 
^  80,000 
82,000 
83,000 
84,000 
85.000 
86,000 
87,000 
38.000 
89,000 
40,000 
42,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70.000 
0 

* 

Inehu. 

0. 

.0009 
.0019 
.0039 
.0061 
.0067 
.0070 
.0073 
.0076 
.0081 
.0087 
.0835 
.0480 
.0605 
.0770 
.0940 
.1120 
.1310 
.1525 
.1770 
.2030 
.2845 
.28 
.82 
.88 
.44 
.51 
.68 
.97 

1.42 

Xneh. 
0. 

Initial  load. 

.0002 

.0006 

Elaattclimlt. 

Tensfle  atrength. 
=  23.7  per  cent 

Elongation  of  inch  sections:  'M3,  ".17.  ".30,  ".38»,  ".24,  "20. 
Diameter  at  fracture,  ".38.    Area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  silky. 


STEEL  RAILS. 


Ko.  4478. 

Bail  No.  35. 
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Diameter,  ^798. 

Sectional  area,  .50  square  inch. 

Gaaged  length,  10''. 


Applied  loftds. 

In  g»nged  length. 

Renuurka. 

TotaL 

PeraotiHe 
inon. 

Elongation. 

Bet. 

Pounds. 

500 
2,500 
5,000 
10,000 
15,000 
17.500 
18,000 
18,500 
19,000 
19,500 
20.000 
20,500 
21.000 
21,500 
22,000 
2^500 
23,000  « 
23.500 
24,000 
24,500 
25,000 
25,500 
26,000 
26,500 
27.000 
27,500 
28,000 
28,500 
29,000 
29.  SCO 
30,000 
31.000 
32,000 
33,000 
34,000 
85.000 
36,000 
87,000 
88,000 
39,000 
39,240 
0 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
35,000 
86,000 
87,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
69,000 

-  60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
78,480 
0 

JneKss. 
0. 

.0014 

.0031 

.0007 

.0102 

.0121 

.0127 

.0130 

.0134 

.0140 

.0147 

.0170 

.0195 

.0347 

.0470 

.0578 

.0670 

.0785 

.0880 

.0998 

.1120 

.1240 

.1350 

.1500 

.1620 

.1780 

.1920 

.2075 

.2240 

.2400 

.2590 

.80 

.35 

.40 

.46 

.52 

.60 

.70 

.86 

L18 

1.37 

L63 

Inch. 
0. 

Initial  load. 

« 

Rlaatic  Utnlt. 

Cracks  opened  in  surface  of  stem. 

Tensile  strength. 
=  16.8  per  cent. 

0. 
.0002 

'"  .6616 

Elongation  of  inch  sections:  ".10,  ".13,  ".U,  ".16,  ".17,  ".16,  ".25», 
'i3Qj  ".18,  ".13. 

Diameter  at  fractare,  ".70.    Area,  .385  square  inch. 

Contraction  of  area,  23  per  cent. 

Fractnred  3".7  from  the  neck.  Appearance,  granular,  radiating  from 
aduU  silky  spot  in  the  circumference. 

Six  rows  of  fine  transverse  cracks  developed  along  surface  of  stem. 


■rj^ 


422 


STEEL  RAILS. 


Bo.  4483. 

Rail  No.  3C. 


Diameter,  ".874. 

Sectional  area,  .60  square  inch« 

Gauged  length,  10''. 


Applied  loads. 

In  ganged  length. 

Remarka. 

Totid. 

Peraqnare 
Inch. 

Elongation. 

Set. 

Pound», 
600 
8,000 
6,000 
12,000 
18,000 
21,000 
24,000 
27,000 
80,000 
30,600 
31,200 
31.800 
32,400 
33,000 
33,600 
84,200 
34,800 
85,400 
36,000 
37,200 
38,400 
39,600 
40,800 
42,000 
43,200 
44,400 
45,000 
46,800 
48,000 
40,200 
50,400 
51,600 
52,800 
54.000 
55,200 
66,400 
57,600 
58,800 
60,000 
61,200 
62,400 
62,610 
61,800 
0 

PoiUnd$. 
1,000 
5,000 
10,000 
20,000 
80,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
6^,000 
56,000 
57.000 
58,000 
50,000 
60,000 
02,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76.000 
78.000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
02,000 
94,000 
96,000 
98,000 
100,000 
102,000 
104,000 
104.850 

Ineket. 
0. 
.0012 

.0030 
.0062 
.0008 
.0113 
.0131 
.0160 
.0170 
.0173 
.0170 
.0182 
.0188 
.0192 
.0220 
.  0272 
.0520 
.0785    1 

Jneh. 
0. 

Initlalload. 

■ 

0. 

.0002 

Elattio  limit. 

• 

Tensile  stren^b. 
At.  time  of  rupiure. 
=13.8  per  cent. 

- 

.0050 

.1000 

.1130 

.1800 

.1450 

.1610 

.1795 

.2000 

.2180 

.2390 

.2620 

.28 

.81 

.84 

.88 

.42 

.45 

.51 

.67 

.63 

.72 

.84 

Lll 

1.80 

- 

■ 

0 

L88 

Elongation  of  inch  sections:  ".09,  ".13,  ".14,"  .13,  ".17,  ".21*,  'M4, 
'M3^  ".13,  ".11. 

Diameter  at  fracture,  ".78.    Area,  .478  square  inxjh. 

Contraction  of  area,  20.3  per  cent. 

Fractured  5".5  from  the  neck.  Appearance,  fine,  granular,  radiating 
from  a  dull  silky  spot  at  the  circumference. 


8TEEL  RAILS. 
No.  4484. 

Bail  'So.  37. 

Diameter,  ''.874. 

Sectional  area,  .60  square  inch. 

Ganged  length,  10''.  r 
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AppU«d  loMlo. 

In  ganged  length. 

Remarks. 

Total. 

incn. 

Elongation. 

Set. 

Pounds. 
600 
8.000 
6,000 
12,000 
18,000 
24,000 
27,000 
27,600 
28,200 
28.800 
29,400 
30,000 
30,600 
81,200 
31.800 
82,400 
33,000 
33,600 
34,200 
34,800 
85.400 
86.000 
87,200 
38,400 
89,600 
40.800 
42,000 
43,200 
44,400 
45,600 
46.800 
48,000 
48,200 
60,400 
51,600 
52,800 
53,350 
46.800 
0 

Pmmdt. 
1,000 
5,000 
10,000 
20,000 
30,000 
40.000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 

.  57,000 
68,000 
59,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 

•  86,000 
88,000 
88,020 

a 

.0015 
.0032 
.0066 
.0098 
.0136 
.0159 
.0166 
.0172 
.0181 
.0227 
.0450 
.0728 
.0775 
.0835 
.0917 
.1020 
.1107 
.1230 
.1300 
.1390 
.1540 
.1785 
.2017 
.2290 
.2560 
.2880 
.31 
.36 
.40 
.46 
.51 
.60 
.70 
.84 
1.07 

Inch. 
0. 

Initial  load. 

t 

ElaaUo  limit. 

• 

At  time  of  rupture. 
=  18.6  per  oent. 

.0001 
.0009 

b •'•• 

' 

.... 

0 

1.86 

Elongation  of  inch  sections:  'M3,  ".42»,  ".20,  ''^0,  'M7,  'M9,  'M7, 
".13,  ".14,  ".11. 

Diameter  at  fracture,  ".67.    Area,  .353  square  inch. 

Contraction  of  area,  41.2  per  cent. 

Fractured  3".l  from  the  neck.  Appearance,  silky,  interspersed  with 
granular  metal  at  the  circumference. 
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STEEL  RAILS. 
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STEEL  RAILS. 


SPECIFIC  GBA  riTT  A2W  HABDNE88  OF  HEADS  OF  RAILS, 

9 

[Speoimeus  1  inch  diameter  by  1  inch  long  takwi  from  heads  of'tentiOii  specimens.] 


No.  of 
rail. 


101 
11 
12 
13 
16 
17 
18 
19 
21 
22 
-23 
24 
25 
26 
27 
27 
28 
29 
29 
30 
31 
32 
33 
34 
35 
36 
87 


Brand. 


BoUed  by  Xo.  Chicago  Rolling  MUl  Co.,  Chicago,  HI 


••  Barrow  Steel,  1868  :• '• 

**6»ec.,No.65" 

"P.  8.  Co.,  1879" 

"12  A.  &  B.  1. 4  8.  C.  Troy  Steel,  1883-12  "  . 

•'  Lacks  L  &  cTco.,  Soranton,  4r-89  " 

"G.H.HutteJ880" 

"  Cammel  Sheffield  Toaghened  Steel,  1873  ". 


**  John  Brown  &  Co.,  Sheffield  Atlas  Steel  /«,  Sec.  68  '*. 
'"Barrow  Steef,'i873::  ir'ss'"'  ".V.V.V.V.V.V.V.V.V. !  ".'*'/.'. 


"B.  I.  Co.  Steel,  76" 

"Dowlais  Steel,  7-70.  guaranteed  " 

•'A-B-S,89,  HI" 

"  Scranton  Steel  Co.,  3.  89  " 

"W.I.  Co.  Steel" 

"C.R.M.Co..l2,76" 


«t 


Wilson  Cammel  Co.'s  Steel,  Sec.  ^,  Dronfleld". 


Speoifie 

'  Hard- 

gravity. 

ness. 

7.8534 

25.18 

7.8436 

21.89 

7.8479 

25.28 

7.8476 

21.52 

7.8485 

27.32 

7.8288 

25.13 

7.8235 

19.29 

7.8559 

18.09 

7.8420 

14.69 

7.8331 

18.19 

7,8387 

26.04 

7.8266 

17.53 

7.8555 

14.26 

7.8568 

12.72 

7.8487 

16.23 

7.8471 

17.26 

7.8555 

12.48 

7.8077 

15.21 

7.8245 

13.40 

7. 8111 

17.17 

7.8566 

17.35 

7.8403 

26.67 

7.8484 

30.14 

7.8523 

17.72 

7.6435 

15.28 

7.8348 

23.57 

7.8272 

18.58 

v.. 
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STEEL  RAILS.  431 

OOXPBESSIOH  TE8T6  AhD  COLD  FLOW. 

[Specimens  takeD  longitodioally  from  heada  of  rails.] 

Oompre^ion  tests  were  made  with  the  specimens  having  the  original 
dimensions,  4''  long  by  1''.0092  diameter.  After  passing  the  elastic 
limit  of  the  metal,  bat  before  reaching  a  yrell  defined  ultimate  strength, 
which  in  specimens  of  these  dimensions  marks  the  time  when  lateral 
deflection  progresses  rapidly,  the  loads  were  released  and  the  speci- 
mens cut  down  in  length  to  about  2'^5. 

The  tests  were  resumed  with  the  shortened  specimens,  which  now 
under  the  higher  compression  loads  jrielded  chiefly  in  radial  directions; 
300,000  pounds  total  load  was  applied  to  each,  with  the  exception  of 
the  specimen  from  rail  Np.  30,  which  developed  extensive  shearing 
fractures  at  260,000  pounds,  when  the  test  was  discontinued. 

The  stress  per  square  inch  on  the  shortened  specimens  is  computed 
from  the  sectional  area  as  measured  at  the  middle  of  its  length  at  the 
tune  the  given  stress  was  applied.^ 
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•1 


No.  919. 
Bail  No.  15. 


Length,  4''. 

Diameter,  1",0092, 

Sectional  area,  80  square  inches. 

Oaaged  length,  3". 


Applied  loads. 


7 

TotaL 


Pound$. 

800 
•  4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32.000 
36,000 
40,000 
40,800 
41.600 
42,400 
43,200 
44,000 
44,600 
45,600 
46.400 
47,200 
48,000 
49.600 
51.200 
52,800 
54,400 
56,000 
57,600 
59,200 
60,800 
62.400 
64,000 
65,600 
67,200 
68,800 
70,400 
72,000 
73,600 
75,200 
76,800 
78,400 
80,000 


PersQumre 


uua 
acn. 


inc. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45.000 
50,000 
51.000 
52.000 
53,000 
54,000 
55.000 
56,000 
57.000 
58,000 
59.000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
86,000 
88.000 
90,000 
92,000 
94,000 
96,000 
98,000 
100,000 


In  ganged  length. 


Com> 
preeeion. 


Ineh. 

0. 
.0007 
.0012 
.0017 
.0022 
.0028 
.0031 
.0036 
.0041 
.0046 
.0050 
.0051 
.0052 
.0053 
.0053 
.0054 
.0055 
.0057 
.0070 
.0105 
.0130 
.0163 
.0208 
.0243 
.0280 
.0322 
.0358 
.0395 
.0435 
.0480 
.0520 
.0558 
.0606 
.0650 
.0700 
.0750 
.0795 
.0848 
.0905 
.  wnni 
.1016 


Set 


Inek. 
0. 


0. 


—.0001 


Bemarka. 


Initial  load. 


Elastic  limit. 


.0062 


.0238 


.0422 


.0638 


.0893 
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Specimen  cut  off,  reducing  length  to  2''.506.    Bested  13  days  and  test 
then  resumed. 


Diainet«n. 

Applied  loada. 

Length. 

End  A. 

Middle. 

EndB. 

Bemarks. 

Total. 

PerMnare 
iooii. 

Biamater. 

Sectional 
are*. 

PowfMb. 

PMlfMtt. 

^^■vrvQv* 

AMCfSCv* 

Jn^€9. 

Sq.inekm. 

Jnahtf. 

0 

0 

2.606 

1.0213 

1.0238 

^  .823 

1.0236 

8S.0OO 

102,630 

2.491 

1.0234 

1.0275 

.829 

1.0251 

90,000 

107,060 

2.478 

1.0250 

1.0316 

.836 

1.0278 

96,000 

112,830 

2.465 

1.0278 

1.0352 

.842 

L0300 

y 

100,000 

116,140 

2.407 

1.0350 

1.0468 

.861 

1.0366 

105,000 

121,250 

2.380 

1.0383 

1.0502 

•      .866 

1.0391 

•»• 

110,000 

124,430 

2.349 

1.0426 
L0505 

1.0606 

.884 

1.04M 

•  115, 000 

127,490 

2.306 

1.0715 

.902 

1.0482 

^120, 000 

130,150 

2.253 

1.057 

1.0837 

.022 

1.0» 

'  125, 000 

132, 140 

2.204 

1.065 

1.0974 

.946 

1.060 

130,000 

136.270 

2.161 

1.068 

1.1024 

.954 

1.066 

,135,000 

135,790 

2.107 

1.080 

1.1252 

.994 

L072 

Qaarten  l'M310  diam- 
eter. 

140,000 

137,660 

2.056 

1.087 

1.188 

1.017 

1.062 

150,000 

140,060 

1.963 

1.109 

1.168 

1.071 

1.094 

160,000 

138,660 

1.827 

L135 

1.212 

1.154 

1.118 

170,000 

141,200 

1.747 

1.137 

1.238 

1.204 

1.181 

Rested  16  iionra. 

180,000 

139,860 

L652 

1.176 

1.280 

1.287 

1.150 

190,000 

141,260 

L597 

1.192 

1.309 

1.345 

1.168 

aoo.ooo 

142,660 

1.516 

1.207 

1.336 

1.402 

1.187 

220,000 

140,940 

1.386 

L242 

1.410     . 

1.561 

1.223 

.240,000 

140.430 

1.284 

1.288 

1.475 

1.709 

1.265 

260,000 

141.920 

1.198 

1.336 

1.527 

1.832 

1.312 

280,000         141.660 

1.122 

1.383 

1.687 

1.978 

1.360 

300,000        143.750 

1.056 

1.420 

1.630 

2.087 

1.385 

Surface  of  specimen  uniformly  mottled,  minute  oblique  shearing 
cracks  started  on  cylindrical  suxiaoe. 

H.  Ex.  161 2S 
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Bail  No.  24. 


Length,  V*. 
Diameter,  V'.Wm. 
Sectional  area,  .80  square  inch. 
Gauged  length,  Z". 


Applied  loads. 

In  gauged  length. 

• 

Bonarks. 

TotaL 

incn. 

Campree* 
aion. 

Set. 

Pcunda. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
82,000 
36,000 
36,800 
37,600 
88,400 
89,200 
40,OiDO 
40,800 
41.600 
42,400 
43,200 
44,000 
44,800 
45,600 

>   46,400 
47,200 
48,000 
61.200 
62,800 
64,400 
56,000 
67,600 
69,200 
60,800 
62,400 
64,000 

Pownda» 
1,000 
6,000 
10,000 
15,000 
20,000 
26,000 
80,000 
36,000 
40,000 
46.000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
62,000 
od,000 
54,000 
55,000 
56,000 
67,000 
68,000 
59,000 
60,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 

0. 
.0006 

.0009 
.0014 
.0019 
.0024 
.0029 
.0034 
.0089 
.0044 
.0045 
.0046 
.0047 
.0048 
.0050 
.0064 
.0059 
.0151 
.0180 
.0220 
.0244 
.0262 
.0218 
.0330 
.0371 
.0490 
.0574 
'      .0650 
.0728 
.0799 
.0871 
.0975 
.1054 
.1158 

0. 
0. 

• 

Initial  load. 

'  Elastic  limit 
1 

0. 

0. 
0. 

« 

0. 

.0160 

.0305 

.0650 

.1072 

Specimen  cut  off^  reducing  length  to  2^^506•    Bested  10  days  and 
test  resumed. 


\ 
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Ko.  920— Continued. 


1 

Dimietera. 

AnuliMt  iA«ii«        1 

Length. 

Middle. 

Bemarlca. 

£nd  A> 

1 

EndB. 

TotiJ. 

PerMuue 
inch. 

Diameter. 

Sectional 
area. 

Pounds. 

Pounds, 

Tnehss. 

Inehss. 

Inohoi. 

Sq.inehss. 

Jneket. 

0 

0 

2.606 

1.0195* 

L0288 

.828 

L0264 

70,000 

84,440 

2.492 

1.0220 

,  1.0274 

.829 

L0264 

75,000 

88,800 

2.460 

1»0^ 

1.0367 

•     .844 

1.0BOO 

80,000 

93,570 

2.420 

1.0312 

1.0438 

.866 

1.0348 

85,000 

97,370 

2.376 

1.0382 

1.0543 

.878 

1.0416 

90,000 

101,580 

2.323 

1.0460 

1.0620 

.880 

1.0630 

At  qoartor  length 
1".0698  diameter. 

V    95,000 

103,830 

2.273 

1.0620 

1.0792 

.915 

1.0600 

100,000 

106,500 

2.218 

1.0632 

1.0030 

.939 

L0726 

At  qnsTter  1".0970  di- 
ameter. 

105,000 

106,700 

2.160 

i.odoo 

1.1090 

.966 

1.0850 

110,000 

111,000 

2.105 

L0930 

1.1236 

.901 

1.0685    ' 

Heated  20  hoon  with- 
out load. 

120,000 

119,050 

2.066 

1.095 

1.138 

1.008 

1.106 

130,000 

120,480 

1.940 

1.110 

1.172 

1.079 

1.121 

140,000 

122,380 

1.838 

1.125 

1.207 

1.144 

1.135 

150,000 

123,970 

1.753 

1.141 

1.241 

1.210 

1.140 

, 

100.000 

124,710 

1.652 

1.164 

1.278 

1.283 

1.170 

170,000 

122,670 

1.568 

1.182 

1.829 

1.387 

1.193 

180,000 

122.530 

1.494 

1.210 

1.368 

1.469 

1.218 

» 

190,000 

123.060 

1.425 

1.225 

1.402 

1.644 

1.227 

200,000 

123,150 

1.358 

1.264 

1.438 

1.624 

1.264 

210.000 

122,880 

1.297 

1.290 

1.476   • 

1.709 

1.280 

220,000 

123,780 

1.244 

1.300 

1.508 

1.786 

1.308 

230,000 

123,460 

1.197 

1.328 

1.540 

1.663 

1.336 

240,000 

123,660 

1.152 

1.855 

1.572 

1.941 

1.362 

250,000 

123,680 

1.117 

1.370 

1.596 

2.006 

1.380 

260,000 

125,540 

1.080 

1.307 

1.624 

2.071 

1.400 

270,000 

125,990 

1.046 

1 

1.425 

1.652 

2.143 

1.430 

Tensile  fraotnre 
started  at  a  aeam  in 
the  ateel. 

280,000 

127,040 

1.018 

1.461 

1.975 

2.204 

1.455 

300,000 

130,820 

.968 

1.497 

1.712 

2.302 

1.476 

The  tensile  fracture,  which  started  at  a  seam  in  the  steel,  opened 
longitudinally  'M5;  from  this  were  started  two  shearing  fractures, 
450  in  direction  with  the  axis  of  specimen. 

On  the  cylindrical  surface  there  were  14  longitudinal  lines  shown 
where  the  metal  was  seamy  or  deficient  in  continuity.  Some  of  the 
lines  were  very  distinctly  developed,  others  showing  their  presence  by 
slight  changes  in  color  of  surface. 
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STEEL   RAILS. 
No.  921. 

Bail  TSo.  25. 


1 


Length,  4". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 

In  ganiped  length.  • 

• 

Bemarka. 

Total. 

Persanare 
inon. 

Compiw- 
aion. 

Set. 

Poundt. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28.000 
28,800 
29,600 
30,400 
31,200 
32,000 
32,800 
83,000 
34,400 
35,200 
36,000 
36,800 
37,600 
38,400 
39.200 
40,000 
41.600 
43,200 
44,800 
46,400 
48,000 
49,600 
51,200 
52,800 
64,400 
66,000 

Potmdf. 
1,000 
6,000 
10.000 
16,000 
20,000 
26,000 
80,000 
85,000 
36,000 
87,000 
.    38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
49,000 
60.000 
52,000 
54,000 
56,000 
68,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 

Ineh. 

0. 

.0006 
.0007 
.0011 
.0015 
.0020 
.0026 
.0030 
.0081 
.0032 
.0083 
.0084 
.0086 
.0036 
.0040 
.0194 
.0225 
.0258 
.0288 
.0315 
.0351 
.0386 
.0419 
.0488 
.0560 
.0637 
.0715 
.0807 
.0875 
.0079 
.1076 
.1173 
.1287 

Inek. 

0. 

0. 

Initial  load. 
Elaatio  limit 

• 
• 

• 

0. 
0. 

. 

0. 

.0218 

.0378 

.0750 

.1220 

Bested  eleven  days,  then  cut  off,  reducing  length  to  2''.502. 
average  diameteri  1^^0293. 
Lines  scored  on  cylindrical  surface  :|'^  apart. 


Present 


'♦   '♦ 
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No.  921— Continued. 


Applied  liMda. 

Dianietera. 

HMdlo. 

1 

Length. 

End  A. 

Ends. 

• 

N 

Total. 

Periaaare 
inoh. 

Diameter. 

Sectional 
area. 

Pwmdt, 

Found$, 

Iiuikt», 

Inehu. 

Intku, 

Sq.ineket. 

.  IncJut. 

0 

0 

2.502 

L0298 

1.0203 

,.K32 

1.0203 

00,000 

72,120 

2.502 

1.0293 

1.0293 

.832 

1.0293 

66,000 

76,020 

2.468 

1.0302 

1.0374 

.845 

1.0306 

70.000 

81, 210 

2.426, 

1.0846 

1.0480 

.862 

1.0860 

76,000 

85,320 

2.384 

1.0805 

1.0578 

.879 

1.0419 

At  quarter  l".0600di. 
ameter. 

00,000 

88.900 

2.880 

1.0456 

1.0702 

.899 

L0400 

85,000 

92,000 

2.278 

1.0632 

1.0644 

.923 

1.0662 

.00,000 

05.740 

2.218. 

1.0602 

1.0078 

.946 

1.0627 

At  qoArtert". 1050  di- 
ameter. 

06,000 

97.640 

2.161 

1.0722 

1. 1131 

.973 

1.07a 

100,000 

100.400 

2.112 

1. 0786        1. 1260 

.996 

1.0814 

110,000 

103,080 

1.995 

1.0965 

1.1624 

1.061 

1. 1010 

lao.ooo 

105, 170 

1.865 

1. 1195 

1.2056 

1.141 

1. 1218 

At  quarter  1". 2144  di- 
ameter. 

130,000 

100,000 

1.743 

1.1428 

1.2513 

1.300 

1.1678 

140.000 

106,000 

1.634 

1.1720 

1.2965 

1.820 

1.1760 

150,000 

106, 010 

1.534 

1.208 

1.3385 

1.407 

1.202 

100,000 

107,100 

1.460 

1.225 

L379 

1.494^ 

1.225 

170,000 

106,020 

1.882 

1.251 

L423 

1.500 

1.250 

Tbe  qnarter-tnch  » 

BCtlone  scored  on  cylindrical  aurface 

now  measure  aa  foQoira:  ".086, 

'M 

64,  ".160.  ".164,  ".145,  ".144,  ".162.  ".152, 

".166,  ".088. 

180,000        107,000 

1.817          L280          1.450          1.672 

1.277 

190,000         107,220 

L256          L806          1.502          1.772 

1.308 

Middle  diameter  now 

the  maximom  one. 

- 

Seven  miunte  longi- 

■ 

tudinal  cracks  open* 
ed  ".06  to  ".08  lonK. 

200,000 

108,340 

1.201 

1.341 

1.633 

L846 

1.832 

210, 000 

108,750 

1.153 

1.368 

1.568 

1.931 

1.360 

220,000 

110,220 

1.112 

1.385 

1.504 

1.996 

1.383 

240,000 

112,150 

1.044 

1.452 

1.664 

2.140 

1.435 

Tlie  quArter-ineh  see 

tiona  aoored  on  the  cylindrical  aarface  no 
".144,  ".184,".ia>,'M22,  ".132,  ".134,  " 

w  meaanre  aa  followa :  ".00,  ".1 35, 

.138,  ".00. 

200.000 

114,130 
116,610 

.980 

L510 

1,708 

2.278 

1.480 

280,000 

.962 

1.562 

1.756 

2.422 

1.526 

800,000 

U7.870 

.880 

1.610 

1.804 

2.656 

1.580 

Opened  an  oblique  shearing  fracture  49^  with  axis  of  specimen. 
The  quarter-inch  sections  now  measure  as  follows:  '^00.  ''.076,  'M25. 
'M25,  'M16,  ".117,  "026,  ".135,  ".076,  ".00. 


^ 


/ . 
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ST££C:  RAILS. 


Ko.  922. 


Bail  No.  ^C. 
Length,  4''. 
Diameter,  l'MK)92. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


^ 


AppUed  loads. 

In  gauged  lengths. 

Bemarlcs. 

Total. 

Peraquare 
inch. 

Com* 
pression. 

Set. 

PovndB, 
800  . 
4.000 
8,000 
12,000 
16,000 
20,000 
21,000 
28,000 
80,400 
31,200 
32,000 
32,800 
33,600 
34,400 
36,200 
86,000 
36,800 
87,600 
38,400 
39.200 
40.000 
41,600 
43.200 
44.800 
46.400 
48,000 

Poundt. 
1.000 
6.000 
10,000 
16,000 
20,000 
25,000 
30,000 
35,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47,000 
48,000 
49,000 
60,000 
62,000 
64,000 
66.000 
68,000 
60,000 

Inch. 
0. 

.0003 
.0007 
.0012 
.0017 
.0022 
.0027 
'        .0032 
.0034 
.0035 
.0030 
.0290  ' 
.0333 
.0374 
.0411 
.0455 
.0478 
.0529 
.0564 
.0611 
.0654 
.0742 
.0838 
.0942 
.1045 
.1150 

/ncA. 
0. 

Initialload. 

• 

Elastic  limit. 

0. 

.0003 

.0411 

- 

.0606 

X 

X 

- 

• 

.1001 

Specimen  cut  off,  reducing  its  length  to  2'^50&.    Bested  12  days  and 
loading  resumed. 
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No.  922— Continued. 


Diameters. 

ADVliefl  Inula.         1 

^M.ffJf*MOt 

. 

Length. 

End  A. 

Middle. 

SndB. 

Bemarka. 

ToteL 

Persanan 
incn. 

• 
Diamter. 

Sectional 
area. 

POMMb. 

PcrniMb. 

Inehss. 

Jnehsa. 

In€hs$, 

Sq.In^si. 

Inehe$. 

0 

0 

2.505 

Li>253 

1.0278 

.829 

1.0270 

56,000 

05,480 

2.476 

1.0201 

L0841 

.840 

1.0207 

eo.ooo 

70,180 

2.437 

1.0812 

1.0433 

.855 

1.0328 

65,000 

74,460 

2.392 

1.0372 

1.0542 

.873 

1.0382 

70,000 

78.380 

2.337 

1.0430 

1.0606 

.803 

1.0445 

75,000 

81,430 

2.270 

1.0525 

1.0832 

1       .921 

1.0520 

80,000 

83,420 

2.172 

1.0742 

1.1058 

.950 

1.0072 

85,000 

85,800 

2.118 

1.067 

1.1230 

.900 

1.080 

90,000 

88.150 

2.051 

L097 

1.1402 

1.021 

1.090 

Atqnarterl'M405d1ain. 

95,000 

89,870 

1.981 

1.111 

1.1000 

1.057 

1.101 

100,000 

87,180 

1.914 

1.120 

L2088 

1.147 

1.113 

Rested  witUoat  load  24 
koara. 

110,000 

98,000 

t.790 

1.154 

1.227 

1.182 

1.133 

120,000 

04,840 

1.674 

1.170 

1.273 

1.272 

L105 

130,000 

95,100 

1.570 

1.208 

1.819 

1.367 

1.192 

140.000 

05,090 

L482 

1.223 

1.806 

1.463 

1.212 

150,000 

96,780 

1.405 

1.262 

1.412 

1.566 

1.254 

160,000 

06,620 

1.831 

t.287 

1.452 

1.656 

1.274 

, 

170.000 

97,700 

1.268 

1.323 

1.488 

1.739 

1.310 

180.000 

97,140 

1.203 

1.348 

1.530 

1.853 

1.334 

190.000 

96,600 

1.148 

1.380 

1.566 

1.920 

1.300 

200,000 

98,860 

1.111 

1.416 

1.605 

2.023 

1.400 

• 

210,000 

100,910 

1.060 

1.438 

1.628 

2.081 

1.424 

• 

220,000 

101, 150 

L020 

1.470 

1.664 

2.175 

1.456 

240,000 

109,070 

.960 

1.516 

1.716 

9rtn 

1.600 

200,000 

106, 510 

.906 

1.578 

1.763 

2.441 

1.550 

280.000 

108,820 

.803 

1.615 

1.810 

2.573 

1.590 

300,000 

110,780 

.824 

1.690 

L857 

8.708 

L660 

- 

A  duster  of  very  fine  loiigitodiiial  cracks  was  developed  in  one  lo- 
cality during  the  test,  and  when  near  the  close  three  fine  oblique  cracks 
opened  ".08  to  ".15  long. 

No  throbs  felt  during  the  testb 


^ 
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STIi^EL   RAILS. 


So.  923. 

Bail  No.  27, 


Length,  4". 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3". 


Applied  loads. 


Total. 


PoufidM. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
28,800 
29,600 
30,400 
31,200 
32,000 
32,800 
33,600 
34.400 
35,200 
86,000 
36,800 
37.600 
38.400 
39,200 
40,000 
41.600 
43,200 
44,800 
46.400 
48,000 
49,600 
61,200 
52,800 
54,400 
66,000 


Per  aa  uare 
incn. 


Pound9. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
85,000 
36,000 
37.000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
40,000 
50.000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
64,000 
66,000 
68,000 
70,000 


In  ganged  length  J 

r 


Coinpres 
sion. 


Inch, 

0. 
.0005 
.0012 
.0017 
.0022 
.0027 
.0032 
.0037 
.0037 
.0038 
.0038 
.0040 
.0041 
.0043 
.0045 
.0048 
.0055 
.0073 
.0092 
.0147 
.0170 
.0221 
.0253 
.0321 
.0392 

.0526 
.0603 
.0670 
.0756 
.0846 
.0019 
.1042 


Set.- 


Inch. 
0. 


,/. 


0. 
0. 


.0002 


Remarks. 


Initial  load. 


Elaatio  limit 


.0635' 


.0206 


.0553 


.0980 


Specimen  cut  off,  reducing  length  to  2''.504.  Bested  without  load  12 
days^  test  then  resumed. 
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'So.  923 — Continued. 


Applied  load*. 

Bbunetere. 

^ 

Leogth. 

End  A. 

Middle. 

EndB. 

Bemarka. 

TotaL 

Per  square 
inoh. 

Diameter. 

Sectional 
area. 

Pounds. 

Pound*. 

Inehet. 

Inehet. 

Inches 

Sq.  inehes. 

Inehes. 

0 

0 

2.504 

1.0246 

1.0238 

.823 

1.0232 

,■ 

65,000 

77»380 

2.465 

L0278 

1.0346 

.840 

1.0262 

70,000 

81,000 

2.430 

1.0323 

1.0427 

.854 

1.0296 

75,000 

80,000 

2.392 

1.0366 

1.0506 

.866 

1.0330 

80,000 

90,000 

2.342 

1.0436 

1.0633 

ana 

1.0406 

85,000  A 

93,510 

2.291 

1.0487 

1.0762 

.909 

1.0402 

90,000 

90.960 

2.233 

1.0590 

1.0872 

.928 

1.0633 

96.000 

99,790 

2.180 

1.0656 

1. 1010 

.952 

1.0607 

100,000 

102.140 

2.120 

1.0746 

1.1165 

.979 

1.0688 

At  qnartera  1".12&2 
diameter. 

110,000 

104,900 

2.008 

1.0914 

1.1555 

1.048 

1.0818 

At  quarter*  l".i853 
diameter. 

120,000 

108,010 

1.892 

1. 113 

1.189 

1.111 

1.097 

130,000 

no.  040 

1.797 

1.126 

1.223 

1.175 

1.118 

140,000 

112,830 

1.723 

1.144 

1.258 

1.243 

1.132 

150,000 

111,800 

1.609 

1.166 

1.307 

1.341 

1.156 

100,000 

U2,520 

1.526 

1.188 

1.345 

1.422 

1.180 

170,000 

112,210 

1.443 

1.217 

1.389 

1.515 

1.210 

180,000 

108,700 

1.828 

1.263 

1.452 

1.656 

1.248 

190,000 

200;  000 

110,790 

1.267 

1.289 

1.478 

1.715 

1.274 

109,950 

1.215 

l.a22 

1.522 

1.819 

1.808 

220,000 

112,190 

L!17 

1.390 

1.580 

1.961 

1.353 

240,000 

112,780 

1.046 

1.442 

1.646 

2.128 

1.400 

200,000  - 

-'  114, 080 

.976 

1.704 

2.279 

1.472 

280,000 

117,200 

.938 

1.744 

2.389 

1.508 

300,000 

120,140 

.889 

1.783 

2.497 

i.soa 

The  cylindrical  snrfnice  was  divided  by  minute  cracks  extending 
from  '^02  to  ''.05  in  a  longitudinal  direction. 
On  one  side  four  fine  seams  extended  ^*'  to  ^''  longitudinally. 
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STEEL   RAILS. 


Bail  No.  30. 


Lengthy  4''. 
Diameter,  1".0092. 
Sectional  area,  .80  square  inch. 
Gauged  length,  3^^ 


Applied  loads. 


Total. 


Pound*. 
800 
.4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28.000 
28,800 
29,600 
30.400 
31,200 
32.000 
32,800 
33,600 
34,400 
35,200 
36,000 
36,800 
37.600 
38,400 
39,200 
40,000 
40,800 
41,600 
42.400 
43,200 
44.000 
44,800 
45,600 
46,400 
47.200 
48,000 
40,600 
51,200 
52,800 
54,400 
56.000 
57.600 
50,200 
60.800 
•2,400 
64,000 
65.600 
67,200 
68.800 
70,400 
72,000 


Per  square 


squ 
ncn. 


inc 


Pinmd*, 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
36,000 
37,000 
38.000 
89,000 
40,000 
41,000 
42.000 
43.000 
44,000 
45,000 
46.000 
47,000 
48,000 
40.000 
50.000 
51,000 
52,000 
53,000 
54,000 
55,000 
50,000 
57,000 
58,000 
59,000 
60.000 
62.000 
64,000 
66,000 
68.000 
70,000 
72,660 
74.000 
76,000 
78,000 
80^000 
82,000 
84,000 
86,000 
88,000 
00,000 


In  gauged  length. 


Compres' 
sion. 


Luh, 
0. 

.0006 
.0012 
.0017 
.0023 
.0028 
.0033 
.0038 
.0039 
.0040 
.0042 
.0043 
.0044 
.0045 
.0047 
.0048 
.0050 
.0053 
.0056 
.0050 
.0062 
.0066 
.0075 
.0084 
.0007 
.0104 
.0119 
.0133 
.0145 
.0162 
.0178 
.0202 
.0225 
.0275 
.0320 
.0377 
.0432 
.0488 
.0538 
.0610 
.0676 
.0737 
.0821 
.0878 
.0950 
.1040 
.1107 
.1259 


Set. 


Inch. 

0. 

0. 


.0001 


.0003 


Initial  load. 


.0010 


Klastic  limit. 


.0030 


.0080 


.0165 


.0413 


.0730 


.1150 
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No.  924 — Continued. 


Applied  loads. 

1 

Length. 

I>uimeteni. 

Remarkii. 

Snd  A. 

Middle. 

BndB. 

Total. 

Per  M  oare 
inch. 

Diameter. 

Sectional 
area. 

P&%md9. 

0 

85,000 

90,000 

95,000 

100,000 

U0,000 

120.000 

130,000 

140,000 

150,000 

160,000 
170,000 
180.000 
190,000 
200,000 
210,000 

220.000 
230.000 
240.000 
260.000 

0 
102,530 
106,260 
109,700 
114,020 
119,560 
^122,080 
124,880 
129,390 
129,870 

132,230 
132,500 
132,940 
133,520 
132,360 
131,330 

128, 810 

2.457* 

2.422 

2.369 

2.340 

2.296 

2.196 

2.076 

1.973 

1.870 

1.771 

1.687 
1.605 
1.535 
1.450 
1.391 
1,323 

1.250 
1.184 
1.133 
1.026 

Inehe§. 
1.0162 
1.0187 
1.0234 
1.0272 
1.0322 
1.041 
1.060 
1.080 
1.096 
1.112 

1.126 
1.145 
1.168 
1.184 
1. 213 
1.249 

Inekes. 

1.0204 

L0275 

1.0881 

1.04Q9 

1.0565 

1.0820 

1.1184 

1. 1514 

1.174 

1.213 

1.241      • 

1.278 

1.313 

1.346 

1.387 

1.427 

1.475 

.818 

;829 

.847 

.866 

.877 

.920 

.983 

1.0U 

1.082 

1.155 

1.210 
1.283 
1.354 
1.423 
1.511 
1.590 

1.708 

JmAm. 

1.0212 

1.0224 

1.0209 

1.0306 

1.0350 

L046 

1.060 

1.077 

1.107 

1.126 

1.142 
1.168 
1.185 
1.301 
1.221 
1.245 

Atqnarterl".1275diani. 

End  B  waa  greased. 
Piece  of  paper   over 

end  B. 
Atqaarterl".266diain. 

Middle  diameter  now 
the  largest. 

Eight  longitudinal  belts  of  short  oblique  shearing  fractures  were  de- 
velopBd.  They  were  first  conspicuous  on  the  surface  of  the  specimen 
after  16,000  pounds  compression  had  been  applied,  then  api>earing  to 
the  eye  as  dark -colored  belts,  the  lines  of  fracture  being  distinguish- 
able by  means  of  a  reading  lens. 

After  higher  stresses  were  applied,  these  minute  fractures  enlarged, 
and  after  200,000  pounds  one  principal  fracture  extended  obliquely 
nearly  the  length  of  the  specimen. 

Continuing  the  loads,  three  principal  fractures  were  enlarged,  two  of 
which  extended  the  length  of  the  specimen,  the  third  nearly  so. 


75' 
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STEEL    RAILS. 


sHEABnra  tests  or  specdobhs  frok  heads  of  steel  baeb 

TAKEH  EBOH  E&ACTUBES  TENSILE  8PECI1ISV& 


^Oameter. 


I  Sheartna\ 


army  I 
I    planea    i 


Three-eighths  inch  diameter  at  bottom  of  grooves. 
Sheared  along  two  planes. 


No.  of 

test. 

No.  of 
rail. 

TVI.^ni. 

Shearing 
area. 

Shearing 

streugth. 

Remarks. 

JJiamc- 

ter 
sheared. 

Total. 

Per 
square 

inch. 

Jneh, 

So.Inch. 

P&vmds. 

PoundM. 

5340 

8 

.22 

14,020 

66,450 

5341 

10 

.22 

l7,:wo 

78.820 

5342 

12 

.22 

17.780 

80,820 

5343 

17 

.22 

17,190 

78. 140 

5344 

10 

.22 

15.330 

69,680 

5345 

23 

.22 

17,810 

78.680 

, 

5346 

23 

.22 

17.520 

79.640 

Annealed. 

5347 

28 

.22 

12,490 

56,770 

5348 

31 

.22 

14.270 

64,860 

5349 

34 

1 

.22 

13,640 

62,000 

- 

5350 

36 

.22 

16,980 

77,180 

5351 

6 

1 

.22 

15.530 

70,590 

5352 

11 

.22 

17,780 

80,820 

5353 

13 

.22 

18.580 

84.450 

5354 

17 

.22 

15.820 

71, 910 

5355 

10 

.22 

15, 810 

71,860 

5356 

22 

.22 

15,090 

71, 320 

-' 

5357 

10 

.22 

18.850 

&5.680 

i 

5359 

1 

.22 

14, 105 

04,110 

5300 

2 

1 

.22 

15,030 

68,320 

5361 

5 

i 

.22 

15,390 

69.950 
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RIVETED  JOIVTS. 

Comprised  in  the  present  report  are  113  tests  made  with  steel  plates 
of  i",  -ftr"?  I"?  a^d  4i"  thickness,  with  iron  rivets,  machine  driven,  in 
drilled  or  punched  holes. 

The  plates  used  were  from  material  used  in  earlier  tests,  the  results 
of  whi.ch  have  been  published  in  previous  rei)ort8. 

The  sheet  nujpber,  showing  from  what  sheet  each  plate  capae,  and 
the  number  of  the  riveted  joint  test  in  which  the  plate  had  been  pre- 
viously tested,  are  shown  on  the  sketch  of  each  joint. 

In  reports  of  tests  for  the  years  1885  and  1886  will  be  found  the 
drawings  of  the  sheets  and  the  original  tests  referred  to. 

In  the  use  of  metal  once  before  tested,,  such  plates  were  selected  as 
had  not  been  overstrained  previously,  or  those  in  which  the  elastic 
limit  had  been  but  very  slightly  exceeded. 

The  present  tests  are  supplementary  to  those  of  earlier  reports,  and 
occupy  a  place  intermediate  between  the  elementary  forms  of  joints 
and  the  more  elaborate  types  of  joints  which  have  been  investigated. 

Wide  variation  has  bee^  given  the  pitches,  and  rivets  of  extreme 
diameters  have  been  used  for  the  purpose  of  including  joints  in  which 
these  features  have  been  carried  to  their  practical  limits. 

In  double-riveted  seams  chain  and  zigzag  riveting  have  been  em- 
ployed, and  their  relative  behavior  ascertained  when  the  distance  be- 
tween rows  of  rivets  was  reduced. 

The  metal  in  a  riveted  joint  frequently  shows  a  tendency  to  draw 
down  in  thickness  in  an  oblique  direction  behind  each  rivet,  and  it  may 
happen  that  in  zigzag  riveting  the  second  row  of  holes  may  be  placed 
directly  in  the  path  of  the  metal  thus  reduced  in  thi(;kness,  and  lines 
of  fractures  developed  taking  a  zigzaiig  course  from  one  line  of  holes  to 
the  other,  notwithstanding  thfi  aggregate  length  of  plate  fractured  ex- 
ceeds the  net  distance  between  rivet  holes  of  the  same  row.  Examples 
of  this  kind  are  shown  in  the  -^^'^  plate. 

In  the  same « thickness  of  plate  are  ilhistrations  of  chain-riveted 
joints  of  corresponding  distances  between  rows  of  holes,  in  which  the 
lines  of  fracture  have  taken  a  direct  course  along  the  seam  from  hole 
to  ht>le  in  the  same  row.  • 

In  joint  No.  4993,  which  has  the  minimum  distance  between  rows, 
the  net  distance  is  ^"^  while  in  the  direction  of  the  pitch  the  net  dis- 
tance is  2^". 

The  efficiencies  of  the  joints  are  stated  in  per  cent  of  the  strength  of 
the  solid  plate. 
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RIVETED   JOINTS. 


No.  4911. 
(J"  steel  x>late;  |"  drilled  holes;  iron  rivets,  2§"  pitch.) 


137S 


I 


if! 

X 


at) 


J^ 


i^\. 


134S 


■sX   S^ '^ 

Plate,  gross  sectional  <irea sqti.'iTe  inches..  3.31 

Plate,  net  sectional  area do 2.52 

Plate-bearing[  surfftce  of  rivets do 1.58 

Kivets^  shearing  area do.^.  6.14 

Tensile  strength,  162,500  pounds. 

Fractured  plate  along  first  row  of  rivet  holes,  silky,  lamellar. 

Maximum  airess  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  ^  49, 090 

Tension  on  net  section  of  plate ^ fio 6^,480 

Compression  on  boiu>ing  surface  of  rivets do 102,850 

Shearing  on  rivets do 26,470 

Average  elongation  of  rivet  holes : 

First  row inch..     .37 

Second  row do...     .05 

Efficiency  of  joint,  84.4  per  cent. 


■T '■•»"' 


BIVETED  JOINTS. 


"v 


No.  4912. 
a^'  steel  plate;  |"  drilled  holes;  iron  rivets,  2|^  pitch.) 

-^^ 


13^7 


T 


1349 


447 


J9^ 


"'^^ 

Area9. 

Plate,  f^rms  sectional  area square  inches. .  3. 31 

Plate,  net  sectional  area do 2.52 

Plat©- bearing  surface  of  rivets do 1.58 

Rivets,  shearing  area do 6.14 

Tensile  strength,  172,000  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance  silky, 
slightly  lamellar. 

Ma^nmum»tre88  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  51, 960 

Tension  on  net  section  of  plate do 68,250 

Compression  on  bearing  surface  of  rivets do 108,860 

Shearing  on  rivets.. do 28,010 

Efficiency  of  joint,  84.5  per  cent. 


f7. 


-» 
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RIVETED   JOINTS. 


*       ISo.  4913. 
(J"  steel  plate;  5"  drilled  holes;  iron  rivets,  2J"  pitch.) 


3990 


T 


K 

s 


1 


01 

0 

0 


c 

2332 

2^ 
2330 


Areas, 

I^late,  gross  sectional  area square  inches..        3.-^ 

Plate,  net  sectional  area do 2. 31 

Plate-bearing  surface  of  rivets do l.O^ 

Rivets,  shearing  area do 6. 01 

. 

Tensile  strength,  151,900  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance  silky,  slightly 
lamellar. 

Mctximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     44, 810 

Tension  on  net  section  of  plate do 65,760 

Compression  on  bearing  surface  of  rivets do 140, 650 

Shearing  on  rivets , do 25,270 

Efficiency  of  joint,  75.7  per  cent. 


RIVETED   JOINTS. 
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.No.  4914, 


(J'^ste^l  plate;  J"  drilled  holes;  iron  rivets^  2 J"  pitch.) 

. 


X 
2391 


1> 

2342 
2332 


K-    4"-^ 


ax" 

^s7 — 

Areas, 

Plate,  gross  sectional  area square  inches. .  3. 40 

Plate,  net  sectional  area do 2. 31 

Plate,  bearing  snrfiice  of  rivets do 1. 09 

Rivets,  shearing  area do 6.01 

Tensile  strength,  147,900  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky  lamel- 
lar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     43, 500 

Tension  on  net  section  of  plate do 64, 030 

Compression  on  bearing  surface  of  rivets do 135, 690 

Shearing  on  rivets do 24, 610 

Efficiency  of  joint,  70.8  per  cent. 
H;  Ex.  161- — 29 
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KIVETED   JOINTS. 


No.  4916. 
(4"  steel  platej  J"  drilled  holes;  iron  rivets,  SJ"  piteb.) 


1387 


W 
1353 
1355 


AlTflN. 

Plate,  ^0B8  sectional  area square  inches . .  3. 54 

J*hite,  net  sectional  area do. . . .  2. 46 

Plate,  bearing  surface  of  rivets do 1.  W 

Rivet8,  shearing  area -_. do 6.01 

Tensile  strength,  163,920  pounds. 
Tore  out  plate  in  front  of  rivets. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     46, 300 

Tension  on  net  section  of  plat« do 66, 630 

Compression  on  bearing  snrface  of  riv^s do 151, 780 

Shearing  on  rivets do....     27,270 

ElBfteieucy  of  joint,  79.6  per  cent.  "  . 
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RIVETED   JOINTS. 
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No.  4916. 
(i"  steel  plate;  J"  drilled  boles;  irou  rivets,  2J"  piteh.) 


jr 

237$ 


> 


aj 


cu 


-« -  -A 


^ 


1352 
1S32 


^  

Areas. 

m 

Plate,  gross  sectional  area square  inches . .  3. 54 

Plate,  net  sectional  area. do 2. 46 

Plate,  bearing  surface  of  rivets * do 1. 08 

Kivete,  shearing  area... do 6.01 

Tensile  strength,  153,980  pounds. 
Tore  out  plate  in  front  of  rivet  holes. 

Maximum  8ires8  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inc>> . .    43, 500 

Tension  on  net  section  of  plate do 62, 690 

Compression  on  bearing  surface  of  rivets , do.. . .  142, 570 

Shearing  on  rivets; d<^..,.    25, 620 

Efficiency  of  joint,  74.8  per  cent. 
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SIVETED  JOINTS. 


1 


No.  4919. 
(i"  steel  plate;  J"  drilled  holes;  iron  rivets,  2^"  pitch.) 


2392 


«1 

5 


Oo 
OO 

6o 

Of)! 


D 
1332 

E 
2353 


m 


ft 


Areas, 

Plate,  gross  sectional  area square  inches . .  3. 54 

Plate,  net  sectional  area : do 2. 46 

Plate,  bearing  surface  of  rivets do 2. 16 

Rivets,  shearing  area do .  .\ .  12. 02 

Tensile  strength,  165,720  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Ai>pearance,  silky. 

Maximum  airess  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 810 

Tension  on  net  section  of  plate do. . . ,  67, 370 

Compression  on  bearing  surface  of  rivets do 76, 720 

Shearing  on  rivets .* do. . . .  13, 790 

Efficiency  of  joint,  76.1  per  cent. 


RIVETED  JOINTS. 


453 


No.  4920. 
(i"  steel  plate;  J"  drilled  boles;  iron  rivets,  2 J"  pitch.) 


1376 


B 
134^ 

E 
133Z 


Areas, 

Plate,  gross  sectional  area square  inches . .    3. 57 

Plate,  net  sectional  area do ,2. 48 

Plate,  bearing  surface  of  rive*8 do '2. 18 

Riveto,  sfaearingarea do 12.02 

Tensile  strength,  163,150  jxiunda. 

Fractured  the  plate  along  first  row  of  riyet  holes.    Appe^irance,  silky, 
slightly  lamellar. 

Maximum  stress  (yn  joint. 

Tension  on  gross  section  of  plate ponnjls  per  sqnare  inch . .  45^700 

Tension  on  net  section  of  plate do 65,  790 

Conipreflsiou  on  bearing  snrlaco  of  rivets do 74, 840 

Shearing  on  rivets do 13, 570 

Average  elongation  of  rivet  holes  in  plate : 

First  row inch..  .35 

Second  row do. . .  .00 

Efficiency  of  joint,  74.3  per  cent. 
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BIVETED  JOINTS. 


No.  4919. 
(4"  steel  plate;  J"  drilled  holes;  iron  rivets,  2^"  pitch.) 


2392 


X 


Oo 

6o 


^ 


J} 
1332 

E 
1353 


W 


fi 


^^  /^ 

Areas. 

• 

Plate,  gross  sectional  area square  inches . .  3. 54 

Plate,  net  sectional  area do , . . .  2. 46 

Plate,  bearing  surface  of  rivets ^ do 2. 16 

Rivets,  shearing  area do. .\ .  12. 02 

Tensile  strength,  165,720  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Xaximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 810 

Tension  pn  net  section  of  plate ^ do. . ..  67, 370 

Compression  on  bearing  surface  of  rivets do 76, 720 

Shearing  on  rivets .' do....  13,790 

Efficiency  of  joint,  76.1  per  cent. 


RIVETED  JOINTS. 
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No.  4920. 
(i"  steel  plate  J  J"  drilled  holes;  iron  rivets,  2  J"  pitch.) 


1376 


n 

134^ 

E 
133Z 


A'^X 


\y    ^^ 


M 


•a 


Areas, 

Plate,  gross  sectional  area : squaro  incbes . .  3. 57 

Plate,  net  sectional  area do .2. 48 

Plate,  bearing  surface  of  rive*8 do '2. 18 

Rivets,  sbearing  area do 12. 02 

Tensile  strength,  163,150  pounds. 

Fractured  the  plate  along  first  row  of  riyet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  sirest  on  joint. 

Tension  on  gross  section  of  p1at« ponnils  per  square  incb . .  45» 700 

Tension  on  net  section  of  plate do 65,  790 

Corapression  on  bearing  surface  of  rivets do 74, 840 

Shearing  on  rivets do 13,570 

Average  elongation  of  rivet  boles  in  plate : 

First  row incb..  .35 

Second  row do. . .  .00 

Efficiency  of  joint,  74.3  per  cent. 
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454  RIVETED   JOINTS. 

^O.  4927. 

* 

(J"  steel  plate;  J"  drilled  holes j  iron  rivets,  2J"  pitch.) 


1395 


V 

1 1 


I 


«0 


1 


1333 


Ateas. 

Plat^,  gross  sectional  area '. square  tnchea..     3.59 

Plate,  net  sectional  area - <lo 2. 50 

Plate,  bearinjc:  surface  of  rivets do 1.97 

Kivets,  shearing  area do 10.82 

Tensile  strength,  172,850  pounds. 

Fractured  the  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  48, 150 

Tension  on  net  section  of  plate do 69, 140 

Compression  on  beai'ing  surface  of  ri vet(^ do 87, 740 

Shearing  on  rivets do 15, 980 

Efficiency  of  joint,  80.3  per  cent. 


RIVKTED   JOINTS. 

No.  4928. 

(:^"  steel  plate;  J"  drilled  holes;  irou  rivets,  25"  i>iteb.) 


KK 


X 
2367 


13S3 

E 
1344 


Areas. 

Plate,  gross  sectional  area .square  inches..  3.54 

Plate,  net  sectional  area ^ do 2. 46 

Plate,  bearing  .surface  of  rivets do 1.95 

Rivets,  shearing  area do 10. 82 

Tensile  strengtli,  107,880  pounds.  .  . 

Fractured  plate  along  first  row  of  rivet  holes.     Appearance,  silky. 

Maximum  8 tresa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  47, 420 

Tension  ou  net  section  of  plate do 68,  240 

'  Compression  on  bearing  surface  of  rivets do 86, 090 

Shearing  on  rivets do 15, 520 

EflSciency  of  joint,  77.1  per  cent. 
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RIVETED   JOINTS. 


No.  4917. 

r 

(J"  steel  plate;  §"  drilled  holes;  irou  rivets,  3"  pitch.) 


1376 


y 


I 

QJ 


J7 
2946 


Plate,  groRS  Bectional  area sqnare  inches..  3.69 

Plato)  net  sectional  area , do 2. 61 

Plate,  bearing  surface  of  rivets do 1. 08 

Rivets,  shearing  area : ...do  ....  6.01 

Tensile  strength,  170,800  pounds. 
Tore  out  plate  in  trout  of  rivets. 

^.  Majrimnni  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  sqnare  inch . .     46, 290 

Tension  on  net  section  of  plato do 65,^440 

Compression  on  bearing  surface  of  rivets do 158, 150 

Shearing  on  rivets do 28^420 

Efficiency  of  joint,  79.6  per  cent. 


RIVETED   JOINTS. 
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No.  4918. 

m 

(J"  steel  plate;  5"  drilled  holes;  iron  rivets,  3"  pitch.) 


■v 


1376 


a 


a:] 
ai 


J 


J7 
1334 
1347 


AreaB. 

Plate,  ffxo^  sectionnl  area square  inches . .  3. 70 

Plate,  net  sectional  area do 2. 62 

Pliite,  bearing  Hnrfocu  of  rivets do 1. 08 

Rivets^  shearing  area do ... .  6. 01 

Tensile  streugfth,  164,280  pounds. 
Tore  out  plate  in  front  of  rivets. 

Maximum  fttress  on  joint. 

• 

Tension  on  gross  section  of  plate ponndH  per  square  inch . .     44, 400 

Tension  on  net  section  of  plate. ..: do 62, 700 

Compression  on  bearing  surface  of  rivets do 152, 110 

Shearing  on  "rivets do 27, 330 

Efficiency  of  joint,  76.3  per  cent. 
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RIVETED   JOINTS. 


No.  4921. 
(J"  steel  plate;  J''  drilled  boles;  iron  rivets,  3J"  pitch.) 


K 
1380 


B 
2346 

C 
1341 


Areas. 

Plat«;  gross  sectional  nrea sqnare  inches. .  3. 16 

Plate,  net  sectional  area do 2.27 

Plate,  bearing  surface  of  rivets do 1. 76 

Rivets,  shearing  area do 9. 62 

Tensile  strength,  146,400  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 390 

Tension  on  net  section  of  plate do 64, 490 

Compression  on  bearing  surface  of  rivets do 83, 180 

Shearing  on  rivets do 15, 220 

Efficiency  of  joint,  79.6  per  cent. 


RIVETED   JOINTS. 
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No.  4922, 
(4".  steel  plate;   }''  drilled  holes;  iron  rivets,  3 J"  pitch.) 


1381 


C 

1340 
2341 


Vv/'     VX 


Areas, 

Plate,  gross  sectional  area square  inches. .  3. 15 

Plate,  net  sectional  area do 2. 27 

Plate,  bearing  surface  of  rivetH . . .  .^ do ... .  1. 76 

Rivets,  shearing  area .* do 9. 62 

Tensile  stvength,  147,200  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.     Appearancie,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 730 

Tension  on  net  section  of  plate ^ do 64,850 

Compression  on  bearing  surface  of  rivetH do 83, 640 

Shearing  on  rivets do 15, 300 

Efficiency  of  joint,  80.3  per  cent. 
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RIVETED   JOINTS. 


No.  4920. 
(4"  steel  plate;  5"  drilled  holes;  iron  rivets,  3J"  pitch.) 


JT 
2382 


B 
1321 

C 
1329 


Plate,  ^o88  Bectional  area square  inches..  3.19 

Plate,  net  fiectional  area do 2.30 

Plate,  bearing  section al  area ^i. do 1.56 

Rivets,  shearing  area...: do 8.41 

Tensile  strength,  148,700  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plat/e pounds  per  square  inch . .  46, 610 

Tension  ounet  section  of  plate .' do....  64,^0 

Compression  on  bearing  surface  of  rivets do 95, 320 

Shearing  ol  rivets do. . . .  17, 680 

Efficiency  of  joint,  80,2  per  cent.  * 


EIVEXED   JOINTS. 
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No.  4930. 
(i"  steel  plate;  J"  drilled  holes;  irou  rivets,  3^"  i)itcli.) 


K 
1382 


K 


y 
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o 
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o 


C 
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6^' 


X'*^ 


y.^^ 


^' 


v^     v^ 


Areas, 

Plate,  gross  sectional  araa square  inches . .  3. 14 

Plate,  net  sectional  area .* '. do 2.26 

Plate,  bearing  surface  of  rivets do 1. 56 

Rivets,  shearing  area do 8. 41 

Tensile  strength,  149,200  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  47, 520 

Tension  on  net  section  of  plate do 66, 020 

Compression  on  bearing  surface  of  rivets do 95, 640 

Shearing  on  rivets , ,..do 17,740 

Efficiency  of  joint,  81.7  per  cent. 
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RIVETED   JOINTS. 


:No.  4923. 
(i"  steel  plate;  5"  drilled  holes;  iron  rivets,  35"  pitcli.) 

V  J- 


J 

1363 
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Ooi 

6tO 


GO 


13U 
1317 


6\^ 


H 


Areas, 

Plate,  gross  sectional  area square  inches..  2. 97 

Plate,  not  sectional  area do....  2.30 

Plate,  bearing  surface  of  rivets ^ .  do 1. 35 

Rivets,  shearing  area <..... do 7. 21 

Tensile  strength,  147,060  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lameUar. 

Maximum  atreaa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     49. 520 

Tension  on  net  section  of  plate do 63, 9i0 

Compression  on  bearing  surface  of  rivets do....  108,930 

Shearing  on  rivet« do....     20,400 

EfQciency  of  joiiit,  81.2  per  cent. 


KivKTED  jonn^ 


No.  4924. 


4a 


(J"  steel  plate;  ^"  drilled  holes:  iron  rivets,  »^"  pitch.) 
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y- 


Ooi 
Otoi 


O'O 


6W 


Man 


' — ^^7"     Ky         ^^ '• 

AretiH, 

Platfi,  gjoRB  sectional  area Bc|naro  inclicH. .  y.  JM 

PlMte,  net  sectiojual  area (1f» 2. 27 

Plate,  bearing  nnrface  of  rivcta * ilo 1.  34 

Rivets,  8liearing  area do....  7.21 

Tensile  strength,  145,400  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appourunce,  silky, 
slig^itly  lamellar. 

Majrimum  strenn  on  joint. 

Tension  on  gross  section  of  plate Itonnds  |»«r  sciuare  hicli . .  10,  4(M) 

Tension  on  net  section  of  plate do 01,  C)r»() 

Compression  on  bearing  surface  of  rivets do ....  lOM,  510 

Shearing  on  rivets do....  20, 170 

EfKciency  of  joint,  81,1  per  cent. 
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RIVETED   JOINTS. 


No.  4925. 
(J"  steel  plate;  J"  drilled  holes;  iron  rivets,  4|"  pitch.) 


S 
1320 


== —  C;  CJ. 

Areas, 

Plate,  fH'^s  sectional  area square  inches. .  3. 29 

Plate,  net  sectional  area * .' do 2. 63 

Plate,  bearing  surface  of  rivets do 1. 32 

Rivets,  shearing  area , do 7. 21 

Tensile  strength,  109,240  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  Joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .     51, 440 

Tentfion  tti  net  section  of  plate do 64,350 

Compression  on  bearing  surface  of  rivets do 128, 210 

Shearing  on  rivets '. do 23,47!) 

Efficiency  of  joint,  83.7  per  cent. 
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BIVETED   JOINTS. 
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No.  4926, 
(4"  steel  plate;  J"  drilled  holes;  iron  rivetis,  4f"  pitch.) 


JS96 


Oo 

f 


JB 
1321 

C 
3328 


5%' 


'     / 


Jreas. 

Plate,  gros0  sc^ctional  area square  inches . .  3. 01 

Plate,  net  sectional  area do 2.41 

Plftti^,  bearing  surface  of  rivets do 1. 21 

Rivets,  sbeanng  area do 7. 21 

Tensile  streugth,  167,000  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.     Appearance,  nilky 
lamellar. 

Maximum  stresn  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    55, 500 

Tension  on  net  section  of  plate do 69, 320 

Compression  on  bearing  surface  of  rivets do 1JJ8, 070 

Slfearing  on  rivets do 23, 170 

Efficiency  of  joint,  95.4  per  cent. 
H.  Ex,  161 30 
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RIVETED   JOINTS. 
No.  4931. 


(J"  Steel  plate;  J"  drilled  holes;  iron  rivets,  4|"  pitch.) 


13S1 


13£3 
1343 


ey* 


N>^     N/ 


^ 


4i? 


Plate,  gross  sectional  area square  inches . .  3. 25 

Plate,  net  sectional  area ,...." do 2.  GO 

Plate,  bearing  surface  of  rivets <lo 1. 05 

Rivets,  shearing  area do 6. 01 

Tensile  strength,  154,820  pounds.  / 

Fractured  plate  along  first  row  of  rivet  holes, 
lamellar. 

Maximum  stress  on  joint. 


Appearance,  silky, 


Tension  on  gross  section  of  plate pounds  per  square  inch . .  47, 640 

Tension  on  net  section  of  plate ^ do 59, 550 

Compression  on  bearing  surface  of  rivets do 147, 450 

Shearing  on  rivets ....do....  25,760 

Efficiency  of  joint,  80.5  per  cent. 
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No.  4932. 
(J"  steel  plate;  J"  drilled  holes;  iron  rivets,  4f"  pitch.) 


1390 


y" 


■ 

0 

0 


C 
134S 


tf%" 


Plate,  f(rof»  sectional  area square  inches. .  3. 23 

Plate,  net  sectional  area ^  do 2. 58 

Plate,  bearing  surfa<.'e  of  rivets do 1. 08 

Rivets,  shearing  area ' do....  6.01 

Tensile  strength,  150,900  xK)and.s. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 720 

Tension  on  net  section  of  plate do ... .  58, 490 

Compression  on  bearing  snrface  of  rivets do 139, 720 

Shearing  of  rivets do....  25^110 

Efficiency  of  joint,  78,1)  per  cent. 


•-    » 
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468  BIVETED  JOINTS. 

1^0.  4933. 

(i"  steel  plates;  J"  drilled  bojes;  iron  rivets,  2J"  pitch.) 


z 

1398 


issa 


r-^ 


9 

Areas, 

Plate,  gross  soctinnal  area square  inches. .  2. 68 

Plate,  net  sectional  area do 1. 57 

Plate,  bearing  surface  of  rivets do 1. 10 

Rivets,  shearing  area do 3.00 

Tensile  stren|?th,  100,520  pounds. 
Sheared  the  rivets. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  39, 750 

Tenskm  on  net  section  of  plate do 67, 850 

Compression  on  bearing  surface  of  rivets « .  .d(» 96, 840 

Shearing  on  rivets 1 do 35, 510 

Efficiency  of  joint,  65.1  per  cent. 


RIVETED   JoiNTS. 
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No.  4934. 

(J"  steel  plates;  J"  drilled  boles;  iron  rivets,  2^"  pitch.) 

. ^ 
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135B 


Areas, 

Plate,  gross  sectional  area square  iDches. .  2. 70 

Plate,  net  sectional  area do 1.59 

Plate,  bearing  surface  of  rivets do 1. 11 

Rivets,  shearing  area do....  3.00 

Tensile  strength,  107,100  pounds.  i 

Sheared  the  rivets. 

AfoJcimHm  strens  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  39, 660 

Tension  on  net  section  of  plate do 67,360 

Compression  on  bearing  surface  of  rivets do ... .  96, 490 

Shearing  on  rivets do....  35,700 

Efficiency  of  joints,  65.0  per  cent. 


•^1 
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RIVETED  JOINTS. 


1^0.  4935. 


(i''  steel  plate;  |"  drilled  holes;  iron  rivets,  2 J''  pitch.) 

■  • 

-III  1^^— ^— ^— ^— a— — — ^» 


1366 


e¥k 


Areas. 

Plate,  g^oss  sectional  area square  inches..  2.74 

Plate,  net  flectioual  area , do 1.62 

Plate,  bearing  surface  of  rivets do 2.25 

Rivets,  shearing  area p do 6. 01 

Tensile  strength,  117,200  pounds. 

Fractured  plate  J  1368  along  first  row  of  rivet  holes.    Appearance, 
silky. 

Maxtmum  siress-on  Joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 770 

Tension  on  net  section  of  plate 1 do 72,350 

Compression  on  hearing  surface  of  ri  veta ^ do 52, 090 

Shearing  on  rivets .-do 19, 500 

Efficiency  of  joint,  70,1  per  cent. 


RIVETED   JOINTS. 
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No.  4936. 

(J"  steel  plate;  J"  drilled  holes;  iron  rivets,  2 J"  pitcb.) 


T 
1360 


1360 


6Vi' 


. p /^    y\ ,  

Areas. 

Plate,  gross  sectional  are<a square  inches. , 

Plate,  net  sectional  area «lo  — 

Plate,  bearing  surface  of  rivets do  — 

Rivets,  shearing  area do ... , 

Tensile  strength,  111,800  pounds. 
-Fractured  plate  I  along  first  row  of  rivet  holes.     Appearance, 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do 

Efficiency  of  joint,  67.9  per  cent. 


2.64 
1.54 
2.20 
6.01 


silky. 


42,350 
72,600 
58, 180 
18,600 


472  RIVETED   JOINTS. 

No.  4937. 
(J"  steel  plate;  J"  drilled  holes;  iron  rivets,  2 J"  pitch.) 


1 


X 
1377 


2377 


Jreas. 

Plato,  gross  sectional  area square  inches..  3.57 

Plate,  net  sectional  area do 2.49 

Plate,  bearing  surface  of  rivets do 2.17 

Rivets,  sliearing  area do 6. 01 

Tensile  strength,  170,900  pounds. 

Fractured  plate  L  1377  along  first  row  of  rivet  holes.    Appearance, 
silky,  slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  47, 870 

Tension  on  net  section  of  plate do 68, 630 

Compression  on  bearing  surface  of  rivets do 78, 760 

Shearing  on  rivets do....  28,  440 

Efficiency  of  joint,  77.9  per  cent. 


RIVETED   JOINTS. 
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No.  4938. 


(J"  steel  plate;  J"  drilled  holes;  iron  rivets,  2 J"  pitch.) 

t 


J 

J394 


X 

isre 


-_ ,  ^^^ ^^ 1 ! — 

Areas, 

Plate,  grosa  sectional  area square  inches. .  3. 58 

Plate,  net  sectional  area do 2. 49 

Plate,  bearing  surface  of  rivets do 2. 18 

Rivets,  shearing  area do 6.01 

Tensile  strength,  173,750  pounds. 

Fractured  plate  L  1376  along  first  row  of  rivet  holes.    Appearance, 
silky. 

^  Maximum  stress  on  Joint, 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  48, 530 

Tension  on  net  section  of  plate do 69,780 

Compression  on  bearing  surface  of  rivets do 79, 700 

Shearing  on  rivets do. . . .  28, 910 

Efficiency  of  joint,  78.9  per  cent. 


V    ''J 


474  RIVETED  JOINTS. 

No.  4939. 

-  ♦ 

(J"  steel  plate;  1"  drilled  holes;  iron  rivets,  2J"  pitch.) 


X 
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X 
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I 
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K-   4"  -^ 


■t-K 


13^7 


^^   '- 

Areas. 

Plate,  gross  soctionul  area square  inches. .  2. 87 

Plate,  net  sectional  area do 1. 87 

Plate,  bearing  surface  of  rivet* do 1. 00 

Rivete,  shearing  area do ... .  8. 14 

Tensile  strength,  116,400  pounds. 
Sheared  the  rivets. 

Marimum  ntresa  on  joint. 

Tension  on  groa.«r  section  of  plate pounds  per  square  inch . .     40, 560 

Tension  on  net  section  of  plate tlo 62, 250 

Compression  on  bearing  surface  of  rivets do 1 16, 400 

Shearing  on  rivets do ... .     37, 070 

Average  elongation  of  rivet  holes,  'MG  each. 
Efficiency  of  joint,  69.7  per  cent. 


RIVETED  JOINTS. 
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No.  4940. 
(J"  steel  plate;  1"  drilled  holes;  iron  rivets,  2 J"  pitch.) 


13S3 


J 

13S9 


»*-#' 


f — 

■ ^=^3=" — ' 

Jreat. 

Plate,  groea  sectioDal  area square  inches..  2.94 

Plate,  net  sectional  area do 1. 92 

Plate,  bearinp^  surface  of  rivets do 1. 02 

RlTets,  shearing  area do 3. 14 

Tensile  strength,  108,800  pounds. 

Pulled  off  rivet  heads.    Plate  not  fractured.    Average  elongation  of 
rivet  holes,  'M5  each. 

Maximum  stress  oh  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  37, 010 

Tension  on  net  section  of  plate do 56, 670 

Compression  on  bearing  surface  of  rivets do 106, 670 

Shearing  on  rivets do 34, 650 

Efficiency  of  joint,  60.6  per  cent. 
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BIVETED   JOINTS. 


No.  4941. 

(4"  steel  plate;  1^"  drilled  holes;  iron  rivets,  2^"  pitch.) 


1364, 


** 


rt 


^C- 


iC 


l< 


1371 


Areas, 

Plate,  gross  sectional  area square  inches..  2.90 

Plate,  net  sectional  area do 1, 77 

Platej  bearing  surface  of  rivets do 1. 13 

Rivets,  shearing  area ; do....  3.96 

Tensile  strength,  125,500  poauds. 

Fractared  Plate  J  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  43, 280 

Tension  on  net  section  of  plate do 70, 900 

Compression  on  bearing  surface  of  rivets) do 111,000 

Shearing  on  rivets do 31,530 

Efficiency  of  joint,  70.9  per  cent. 
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RIVETED    JOINTS. 
No.  4942. 

(i"  steel  plate;  IJ"  drilled  holes;  iron  rivets,  2 J" pitch.) 
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1380 


1365 


X>w 


Areas, 

Plate,  gross  sectional  area square  iuobes. .  2. 88 

Plate,  net  sectional  area do 1. 75 

Plate,  bearing  snrface  of  rivets -. do 1. 13 

Rivets,  shearing  area do 3. 98 

Tensile  strenp^h,  123,180  pounds. 

Fractured  Plate  K  along  line  of  rivet  holes.     Appearance,  silky, 
lamellar. 

Maxim  urn  stress  on  join  t. 

Tension  on  gross  section  of  plate pounds  per  square  inch    42, 770 

Tension  on  net  section  of  plate do 73, 880 

Compression  on  bearing  surface  of  rivets do 119, 010 

Shearing  on  rivets do....     30,950 

Efficiency  of  joint,  73.5  per  cent. 
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RIVETED  JOINTS. 


No.  4943. 


(J"  steel  plate;  1|"  drilled  holes;  iron  rivets,  2y  pitch.) 
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Areas, 

Plate,  gross  sectional  area sqnaro  iuches..  2.90 

Plate,  net  sectional  area do 1.64 

Plate,  bearing  surface  of  rivets do....  1.26 

Rivet«,  shearing  area do 4.91 

Tensile  strength,  119,270  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Api)earance,  silky,  lam- 
ellar. 

Maximum  sireas  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  41, 190 

Tension  on  net  section  of  plate do....  72,730 

Compression  on  bearing  surface  of  rivets do 94,660 

Shearing  on  rivets do....  24,290 

Efficiency  of  joint,  70.7  per  cent. 


RIVETED   JOINTS. 
No.  4944. 
(J"  steel  plate;  IJ  drilled  holes j  iron  rivets,  2J"  pitch.) 
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1371 
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Plate,  gross  sectional  area square  inches. .  2.'91 

Plate,  net  sectional  area do 1.64 

plate,  bearing  surface  of  rivets do 1.27 

^    Rivets,  shearing  area do....  4.91 

Tensile  strength,  116,980  pounds. 

Fractured  plate  K  along  line  of  rivet  holes.   Appearance  silky,  slightly 
lamellar. 

Maximum  sire^B  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 200 

Jension  on  net  section  of  plate do 71,330 

Compression  on  bearing  surface  of  rivets... .« ...do....  92, 110 

Shearing  on  rivets do. ...  23, 820 

Efficiency  of  joint,  69.1  per  cent. 
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RIVETED  JOINTS. 


No.  4945. 
(i"  steel  plate;  IJ''  drilled  holes;  iron  rivets,  3J''  pitch.) 


JET 
2383 


USB 


Areas, 

Plate,  gross  sectional  area square  inches. .  3. 10 

Plate,  net  sectional  area do 1.86 

plate,  bearing  surface  of  rivets do 1. 24 

Kiveta,  shearing  area do 4.91 

Tensile  strength,  124,100  pounds. 

Fractured  plate  K 1383  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate t pounds  per  square  inch . .     40, 090 

Tension  on  net  section  of  plate do 66,  T20 

Compression  on  bearing  surface  of  rivets do 100, 080 

Shearing  on  rivets do....     25,270 

Efficiency  of  joint,  69.1  per  cent. 


RIVETED   JOINTS. 
No.  4946. 
(J"  steel  plate;  IJ"  drilled  holes;  iron  rivets,  3^"  piteh.) 
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Areas. 

Plate,  gross  sectional  area  ...; square  inches..  3.17 

Plate,  net  sectional  area <lo 1.91 

Plate,  bearing  surface  of  rivets do 1. 26 

Rivets,  shearing  area , do 4.91 

Teusile  streDgth.  132,400  pounds. 

Fractured  plate  L  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  8tres$  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  41 ,  770 

Tension  on  net  section  of  plate do 69,  320 

Compression  on  beartng  surface  of  rivets do 105, 080 

Shearing  on  rivets do 26,970 

Efficiency  of  joint,  68.0  per  (jent, 
H.  Ex.  161 31 
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EIVETED  JOINTS. 


Ko.  4947:» 


(J''  steel  plate;  IJ"  drilled  holes;  iron  rivets,  3|"  pitch.) 
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Plate,  gross  sectional  area '. square  inches. .  3.34 

Plate,  net  sectional  area '. .  do^ ...  2. 10 

Plate,  bearing  surface  of  rivets do 1. 24 

Kivets,  shearing  area ...do....  4.91 

Tensile  strength,  141,080  x>ound8. 

Pulled  heads  off  three  rivets,  and  tore  ont  plate  at  one.   . 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch  42, 240 

Tension  on  net  section  of  plate do 67,130 

Compression  on  bearing  surface  of  rivets : do 112,970 

Shearing  on  rivets ....;..... 4o 28,790 

lifQeiency  of  joint,  76.7  per  cent, 


-> 


BIVETED   JOINTS. 
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No.  4948. 
(J"  steel  Y^ate;  IJ"  drilled  holes;  iron  rivets,  3|"  pitch.) 
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«- 

Plate,  gross  sectional  area square  inches . .  3. 34 

Plate,  net  sectional  area do 2.10 

Plat«,  bearing  snrface  of  rivets do 1.24 

Rivets,  shearing  area do....  4.91 

Tensile  strength,  142,300  pounds. 

Fractured  across  two  sections  between  rivet  holes,  and  tore  off  heads 
of  two  rivets. 

Maximum  atress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  42, 600 

Tension  on  net  section  of  plate do 67,760 

Compression  on  bearing  surface  of  rivet-s do 114, 760 

Shearing  on  rivets do 28,98Q 

Efficiency  of  joint,  71.9  per  cent. 
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RIVETED   JOINTS. 


No.  4949. 


(J"  steel  plate;  IJ"  drilled  boles;  iron  rivets,  3f "  pitch.) 


u 

1394 


L 
2386 


Areas. 

Plate,  gross  sectional  area 8(}gare  inches. 

Plate,  net  sectional  area , do . . . 

Plate,  bearing  surface  of  rivets do . . . 

Rivets,  shearing  area do... 

TeDsile  strength,  149,020  pounds. 

Tore  out  plate  in  front  of  holes  and  pulled  off  rivet  heads. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponuds  per  square  inch . 

Tension  on  net  section  of  plate do... 

Compression  on  beaiing  surface  of  rivet* do... 

Shearing  on  rivets do... 

Efficiency  of  joint,  67.3  per  cent. 


3.60 
2.36 
1.24 
4.91 


41,390 

63,140 

120,180 

30,350 


RIVETED   JOINTS. 

No.  4950. 
(4"  steel  plate;  IJ"  drilled  lioles;  iron  rivets,  3|"  pitch.) 
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X 

23es 


Areas, 

Plate,  gross  sectional  area square  inches. .  3. 58 

Plate,  net  sectional  ar«a do 2.35 

Plat«,  bearing  surface  of  rivets do 1.23 

Rivets,  shearing  area ^ • do 4. 91 

Tensile  strength^  150,900  pounds. 

Pulled  off  rivet  beads.    Plates  not  fractured.    Maximum  elongation 
of  rivet  holes  ".46. 

Alaximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    42, 150 

Tension  on  net  section  of  plate • do 64, 210 

Compression  on  bearing  surface  of  rivets do 122,680 

Shearing  on  rivets do....    30,730 


\ 


^^ 
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RIVETED  JOINTS. 


No.  6126. 
(^"  ateel  plate;  J"  drilled  holes;  iron  rivets,  V  pitch.) 


1402 


1317 


■     ">     ■  ^^^^ 

Areas, 

Plate,  gross  sectional  area « sqnartf  inches 

Plate,  net  sectioital  area , flo... 

Plate,  bearing  surface  of  rivets do . . . 

KivetSy  shearing  area do... 

Tensile  strength,  110,300  pounds. 

Fractured  plate  alcHig  line  of  rivet  holes.    Appearance^  silky. 

Maximum  stress  on  joinK 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do 

Efficiency  of  joint,  68.8  per  cent. 


3.07 
1.54 
1.53 
3.92 


35,930 
71,620 
72,090 
28,140 


BIVETED   JOINTS. 
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No:  5120. 
{^"  steel  plate;  J"  drilled  holes;  iron  rivets,  li"i)itcb.) 


A 

1924^ 


■        I     ^    .  // 

.      ^  .     ..,■■..  1.^       ■  .^ 

Plutei  gross  sectional  area .square  iuches. .  3. 05 

Plate,  net  sectional  area * do 1.83 

Plate,  bearing  surface  of  rivets do 1.22 

RivetSi  shearing  area ..•••.. do....  3.14 

Tensile  strength,  125,900  pounds. 

Sheared  four  rivets  and  fractured  plate  across  four  sections.    Ap- 
pearance, silky. 
Elongation  of  rivet  holes  in  which  rivets  sheared,  ".20,  'MO,  ".10,  ".10. 

Maximum  eiresa  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  41. 280 

Tension  on  net  section  of  plate do 68, 800 

Compression  on  bearing  surface  of  rivets do 103, 200 

Shearing  on  rivets do  —  40, 100 

Efficiency  of  joint,  67.5  per  cent. 


488  RIVETED   JOINTS. 

No.  5127. 
(t%-"  steel  plate;  i"  diilled  holes;  iron  rivets,  1^"  pitch.) 


A 
2398 


B 
1327 


l^J"-^ 


^^  ■   '9 

AretM. 

Plate;  ^088  sectional  area square  inches. 

Plate,  net  Hectioual  area : do. . . 

Plate,  bearing  surface  of  rivets do. . , 

BivetH,  Hbearin^  area .• do... 

Tensile  strength,  1^7,040  poands. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".10. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . . 

Tension  on  net  section  of  plate do 

Compression  on  bearing  surface  of  rivet* -do 

Sbcaring  on  rivets do.... 

Eflficiency  of  joint,  64.2  i)er  cent. 


3.26 

2.17 
1.09 
2.71 


39,250 

58,9li0 

117,380 

46,690 


r. 


RIVETED  JOINTS. 
No.  5128. 
(i*V"  Bteei  plate;  J"  drilled  holes;  iron  rivets,  1^"  pitch.) 
■ — v^ 
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C 
1340 
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/" 


Area%, 

Plate,  gross  sectional  area square  inches..  3.73 

Plate,  net  sectional  area do 2.66 

Plate,  bearing  surface  of  rivets do 2. 13 

Kiveto,  shearing  area do 5. 49 

Tensile  strength,  177,300  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ^.  poiinds^ier  square  inch . .  46, 690 

Tension  on  net  section  of  plate ; . do 66, 65() 

Compression  on  bearing  surface'  of  rivets do ...  .^  83, 240 

Shearing  on  rivets do 32, 300 

Efficiency  of  joint,  76.4  per  cent. 
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490  BIVETED  JOINTS. 

No.  6129. 
(^"  steel  plate;  J"  drilled  holes;  iron  rivets,  2"  pitch.) 

. 


Q 

1M7 


c 

ISZS 


Areas, 

Plate,  gross  sectional  area sqnare  inches . .  4. 27 

Plate,  net  sectional  area do 3.20 

Plate,  bearing  surface  of  rivets do 2. 14 

RiTef»,  shearing  area do 5.49 

Tensile  strength,  209,390  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

^      Ifaxifittfm  stTCBs  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  49, 040 

Tension  on  net  section  of  plate do 65,430 

Compression  on  bearing  surface  of  rivets do 97,850 

Shearing  on  rivets.... do 38,140 

Efficiency  of  joint,  86.4  per  cent. 


RIVETED   JOINTS. 
No.  5130. 
(t'V  steel  plate;  i"  drilled  holes;  iron  rivets,  2^"  pitch.) 
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Areas. 

Plate,  grosa  sectional  area square  inches..  4. 15 

Plate,  net  sectional  area do 3.23 

Plate,  bearing  surface  of  rivets do 1. 84 

Rivets,  shearing  area do.. ..  4. 70 

Tensile  strength,  192,900  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".23  each;  second  row, 
".04. 

Maximum  atreaa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 480 

Tdnsion  on  net  sectiou  of  plate do 59, 720 

Compression  on  bearing  surface  of  rivets do lOt,  810 

Shearing  on  rivets do 41, 040 

Efficiency  of  joint,  81.5  per  cent. 
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RIVETED  JOINTS. 


No.  4985. 
(t^"  steel  platej  1"  drilled  holes;  iron  rivets,  3J"  pitch.) 


D 
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■         .  '^/  '  = 

Areas. 

Plate,  gross  sectional  area ....square  inches. 

Plato,  net  sectional  area .• do... 

Plate,  bearing  surface  of  rivets ' do. . . 

Kivets,  shearing  area ^ do... 

Tensile  strength,  104,100  pounds. 
Tore  out  plate  in  front  of  rivets. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch.. 

Tension  on  net  section  of  plate , do 

Compression  on  bearing  surface  of  rivets do. .: . 

Shearing  on  rivets do 

Efficiency  of  joint,  42.3  per  cent. 


4.33 
3,09 
1.24 
6.28 


24,040 
33,680 
83,960 
16,580 


KIVETED   JOINTS. 
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No.  4987. 
(-ft"  steel  plate;  1"  drilled  holes;  iron  rivets,  3 J"  pitch.) 
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^  •^2?;^  ^ 


;  ,^^  ■     »*  ^ 

Plate,  gross  sectional  erea ...sqaare  inches. 

Plate,  net  sectional  area •. do. . . 

Plate,  bearing  surface  of  rivets do . . . 

Rirets,  sheartug  area do . . . 

Tensile  strength,  110,200  pounds. 
Tore  out  plate  in  front  of  rivets. 

Maximum  stress  on  joint 

TensioD  on  gp*os8  section  of  plate ponnds  per  scpiare  inch . . 

Tension  on  net  section  of  plat'C do 

Compression  on  bearing  surface  of  rivets do 

Shearing  on  rivets do 

Ffficxency  of  joint,  46.9  per  cent. 


4.34 
3.10 
1.24 
6.28 


26, 770 
37,  180 
93, 710 
18,500 


494 


RIVETED   JOINTS. 


No.  4991. 
{^''  steel  platfej  1"  drilled  holes;  iron  rivets,  3J"  pitch.) 
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t^—a^"-^ 


»  z  '  r  I         ^/       .  === 

Areae, 

Plate,  gToea  sectional  area ^ sqaare  inches..  4.33 

Plate,  net  sectional  area ^ do^ ...  3. 10 

Plate,  bearing  Burface  of  rivets do 1.23 

Rivets,  shearing  area do....  6.28 

Tensile  strength,  146,980  pounds. 
Tore  out  plate  in  front  of  rivets. 

Mcunmum  stress  an  joint* 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .    33, 910 

Tension  on  net  section  of  plate do . ..."  47, 410 

Comxiression  on  bearing  surface  of  rivets do 119,500 

Shearing  on  rivets do....    23, 400 

Efficiency  of  joint,  59.8  per  cent. 


BIVETED   JOINTS. 
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No.  4903. 

(^a"  steel  plate;  1"  drUlecl  holes;  iron  rivets,  3 J"  pitch.) 

^ — 
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^r^'^^m 


1347 


^■^ 


Areas, 

Plate,  groBS  sectional  area square  inches..     4.34 

Plate,  net  sectional  area do 3.11 

Plate,  bearing  surface  of  rivets do 2.47 

Rivets,  shearing  area do 12.57 

Tensile  strength,  194,150  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Mcudmum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 740 

Tension  on  net  section  of  plate do 62, 430 

Compression  on  bearing  surface  of  rivets do 78, 600 

Shearing  on  rivets ..........,,..,.,..,,.,, do....  15,450 

Efficiency  of  joint,  78.8  per  cent. 


>  ^ 


496  RIVETED  jon^TS.  ' 

No.  4905.  ^ 

(i\"  steel  x>late;  1''  drilled  holes  j  iron  rivets,  3 J"  jnteh.) 
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44.' 
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Plate,  gross  sectional  area Hqiiare  iucbes. 

Plate/  net  sectional  area .' 1 , do 

Plate,  bearing  surface  of  rivets clo 

Kivets,  shearing  area do 


4.20 

3,.07 

2.*44 

1^2.57 


Teusile  strength,  195,150  i)oiinds. 

Fractured  plate  along  first  row  of  rivet  holes.     Appearance,  silky. 

Maximum  iitresa  onjaint. 

Tension  on  gross  section  of  plate , , pouudn  per  square  iurh. .  45, 49(\ 

Tension  on  net  section  of  plate do 63,  aiO 

Compression  on  bearing  surface  of  rivets do 79,!>8(J 

^hearing  on  rivets t  »?:-rr do 15,531) 

EflBcieucy  of  joint,  80.1  per  cent, 


RIVETKD   JOINTS. 

No  4997. 

(iV'  steel  plate;  1"  drilled  lioles;  iron  rivets,  3^"  pitch.) 
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Arean, 

Plate,  gross  sectional  area .••«« Bqiiaro  incbes..  4.34 

I*late,  net  sectional  area <lo 3. 10 

Plate,  bearing  surface  of  rivets...^ do 2. 40 

Rivets,  shearing  area... do 12.57 

Tensile  strength,  197,600  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  ".33* ;  secoad 
row  was  distorted  but  not  elongated  in  direction  of  pull. 

McLximum  etrete  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  incb . .  45,  .53<) 

Tension  on  net  section  of  plate / do 63,  710 

Compression  on  bearing  surface  of  rivets do. . . ,  80, 330 

Shearing  on  rivets. do....  15,720 

Efficiency  of  joint,  80.2  per  cent. 
H.  Ex.  101 32 


498  BIVETfED   JOINTS, 

.     JTo.  6119. 
(-^"  Bteel  plate;  X"  drilled  holes;  iron  rivets,  3i"  pitch.) 
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KJTf^ 
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Plate,  groM  B^ctional  area , «. Bqnaro  Inches..  4.24 

Plate,  net  sectional  area do 3.03 

Plate,  bearing;  surface  of  rivets j do....  2.12 

Rivets^  shearing  area do....  5.50 

Tensile  strength,  181,280  pounds. 

Fractured  plate  Q  taking  zigzag  coarse  fh>m  rivet  hole  to  rivet  hole 
ot  each  row. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch..  42,750 

Tension  on  net  section  of  plate -. do 59,830 

Compression  on  bearing  surface  of  rivets do....  85,510 

Shearing  01^  rivets ^ ,,,,, do....  32,960 

Efficiency  of  joint,  75.3  per  cent. 


KIVETED   JOINTS. 
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No.  5120. 

(tV  steel   plate;   punched  holes,  punch  1",  die,  1t^";  iron  rivets,' 

3i"  pitch.) 


2440 


VJ^ 


2^i4l 


Areas. 

Plate,  gross  sectional  area square  inches.,  4.28 

Plate,  net  sectional  area ^ / do 3.02 

Plate,  bearing  surface  of  rivets do 2. 20 

RivetS;  shearing  area , do 5.^ 

Tensile  strength,  173,900  pounds. 

Fractured  along  a  zigzag  course  from  rivet  hole  to  rivet  hole  of  each 
row, 

Maximum  stresf  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  40, 630 

Tension  on  net  section  of  plate do 57,580 

Compression  on  bearing  surface  of  rivets do 79,050 

Shearing  on  rivets ,.,.,,...... do.,,,  31,620 

Efficiency  of  joint,  68.5  per  cent. 
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RIVETED  JOINTS, 


No.  5121. 


9 

{-^"  steel  plate;  1"  drilled  holes;  iron  rivets^  3^"  pitch.) 
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A. 

Areas, 

Plate,  gross  sectional  area square  inches . 

Plate,  net  sectional  area do 

Plate,  bearini^ surface 4)f  rivets do..^. 

Rivets,  shearing  area do 

Tensile  strength,  181,850  pounds. 

Sheared  one  rivet  and  tore  out  parts  of  both  plates. 

Mtiximum  atresa  on  joint. 

Tension  on  gross  sectior  of  plate pounds  per  square  inch . 

Tension  on  net  section  of  plate do... 

Compression  on  bearing  surface  of  rivets.... ^ do... 

Shearing  on  rivets , ,-, ,..do.,, 

EflBciency  of  joint,  79.1  per  cent. 


4.23 
3.02 
2.11 
5.50 


42,990 
60,220 
86,180 
33^060 


RIVETED  JOINTS. 
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No.  5122. 

{^g"  steel  plate;  punched  holes,  punch  1";  4i©j  liV;  iron  rivets,  3 J^' 

pitch.) 


Area$, 

Plate,  groBS  sectional  area square  inches..  4; 27 

Plate,  net  sectional  area do 3.01 

Plate,  beairin^  surface  of  rivets do 2. 19 

Rivets,  shearing  area do 5. 50 

Tensile  strength,  189,320  pounds. 

Sheared  two  rivets,  fractured  one  section  of  plate,  and  tore  out 
through  second  row  of  rivet  holes  to  the  end  of  the  plate. 

Ma^mum  etreas  on  joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 340 

Tension  on  net  section  of  plate do 62,900 

Compression  on  bearing  surface  of  rivets do 86, 450 

Shearing  on  rivets .., do....  34,420 

Efficiency  of  joint,  81,6  per  cent. 
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RIVETED   JOINTS. 


No.  5123. 
{^f**  steel  plate;  1".  driUed  holes;  iron  rivets^  3 J''  pitch.) 
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Plate,  groes  sectional  area sqnare  inches..  4.23 

Plate,  net  sectional  area do 3.02 

Plate,  bearing  surface  of  rivets *,-..do.-.-  2.11 

Bivets,  shearing  area do....  5.50 

Tensile  strength,  189,800  pounds. 

Sheared  one  rivet,  palled  heads  oft*  two  others,  and  fractured  the  plate. 

Maximum  Btresa  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  sqnare  ineh . .  44, 870 

Tension  on  net  section  ofplate do..*.  62,850 

Compression  on  bearing  surface  of  rivets do 89,950 

Shearing  on  rivets do....  34^510 

Efficiency^  joint;  82.5  per  cent 


RIVETED  Joints. 

^o.  5124. 
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(-^/'  steel  plate  $  pnnched  holes,  punch,  l"j  die,  l-iV'j  irou  rivets,  3  J" 

pitch.) 
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Plate,  gross  sectionai  area » .«...  fiqiiare  inches . .  4. 33 

Plate,  net  sectional  area do 3.03 

Plate,  bearing  surface  of  rivets '. do 2. 22 

Rivets,  shearing  area do 5.50 

Tensile  strength,  188,300  pounds. 

Fractured  plate  across  two  sections  between  rivets,  then  tearing 
through  to  second  row  of  rivet  holes.    Appearance,  silky. 

Maximum  airees  onjeint. 

T^ension  on  gross  section  of  plate pounds  per  square  inch. .  4S,  490 

Tension  on  net  Section  of  plate do 62,150 

Compression  on  bearing  surface  of  rivets .4o....  84,820 

Shearing  on  rivets do....  34^240 

Efficiency  of  joint,  73.3  per  cent 
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RIVETED  JOINTS. 


No.  4999. 
(/«"  steel  plate;  1"  drilled  boles;  iron  rivets,  3J"  pitch.) 


Q 

2417 


Q 
"^429 


Areas. 

Plate,  gTOSB  sectional  area square  inches..  4.28 

Plate,  net  sectional  area do 3.06 

Plate,  beariu^;  surface  of  rivets do 2.44 

Hi  vets,  shearing  area do....  6.28 

Tensile  strengtli,  197,200  pounds. 

Fractured  plate  O  1417  along  first  row  of  rivet  holes.    Appearanee, 
silky. 

Maximum  atress  oh  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 070 

Tension  on  net  section  of  plate do 64,440 

ComprasMion  on  bearing  Hnrfacc  of  rivets do -<80, 820 

Sheaving  on  rivets do....  31,400 

Efficiency  of  joint,  80.1  per  cent. 


RIVETED  JOINTS. 
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No.  5000. 

(i^^"  steel  plate-  punched  holes, punch,  1";  die, liV'j  iron  rivets,  3.V' 

y  pitch.) 
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Plate,  gross  sectional  area '. square  inches. .  4. 28 

riate,  net  sectional  area do 3. 03 

Plate,  bearing  siirfsice  of  rivets do 2. 53 

Rivets,  shearing  area do 6. 28 

Tensile  strength,  188,150  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes:  Frjictured  plate,  ".40,  ".(K);  plate 
not  fractured,  ".15,  ".00. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponuds  per  square  inch . .  43, 960 

Tension  on  net  section  of  plate * do....  62, 1(X) 

Compression  on  bearing  surface  of  rivets do 74, 370 

Shearing  on  rivets do....  29,960 

Efficiency  of  joint,  74.1  per  cent. 


606  RIVETED  JOmTS* 

No.  4951. 
(I"  steel  plate;  f"  drilled  holes,  iron  rivets,  2 J"  pitch.) 
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Areaa, 

Plate,  gross  sectional  area ^ »  square  inches. .  3. 34 

Plate,  net  sectional  area * do 2. 16 

Plate,  bearing  surface  of  rivet« ...... « .^ <-. do....  2.35 

Hivets,  shearing  area «....4 ^.do....  7.07 

Tensile  strength,  144,580  pounds.  #  ' " 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Mtaimum  stress  on  joint. 

Tension  on  gross  section  o^  plate pounds  per  square  inch . .  43, 290 

Tension  on  net  section  of  plate • da 66^  940 

Compression  on  bearing  surface  of  rivets do 61,520 

Shearing  on  rivets. ,  -^ ^ ^..«..i«.4.4.w&. ....«•..  .do. .  w  20, 450 

Efficiency  of  joint,  72,4  per  cent. 


RIVETED  JOINTS. 

» 

No.  4952. 
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(§"  steel  plate;  J"  drilled  holes;  iron  rivets,  2J"  pitch.) 
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Plate,  ^088  sectional  area sqnare  inches..  3. 26 

Plate,  net  sectional  area do 2.11 

Plate,  bearing  surface  of  rivets do 2.30 

Rivets,  shearing  area do....  7.07 

Tensile  strength,  138,150  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 

lamellar. 

Maximum  iiress  on  joint. 

Tension  od  gross  section  of  plate pounds  per  sqnare  inch . .  42, 380 

Tension  on  net  section  of  plate do 65,.470 

Compression  on  bearing  surface  of  rivets do GO,  070 

Shearing  on  rivets *« ....do 19,540 

Efficiency  of  joint,  72,6  per  cent. 


508  RJVETED  JOINTS. 

No.  4953. 
(I"  steel  plate;  J"  inch  drilled  holes;  iron  rivets,  2|"  pitch.) 
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Plate,  gross  sectional  area square  inches..  4.06 

Plate,  net  sectional  area do 2.91 

Plate,  bearing  surface  of  rivets do 2. 33 

Rivetis,  shearing  area do 7.07 

Tensile  strength,  190,100  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint 

Tension  on  gross  section  of  plate pounds  per  squareinch . .  46, 590 

TeuHionon  net  section  of  plate do....  65,330 

Compression  on  bearing  surface  of  rivets do....  81,590 

Shearing  on  rivets do....  26,890 

Efficiency  of  joint,  79.8  per  cent. 


RIVETED   JOINTS. 
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No.  4964. 
{%"  steel  plate;  f"  drilled  holes;  iron  rivets,  2|"  pitch.) 
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Plate,  gTOflfl  sectional  area square  inches..  3.85 

Plate,  net  sectional  area do 2.70 

Plato,  bearing  surface  of  rivets do 2. 30 

Rivets,  shearing  area do 7. 07 

Tensile  stroDgth,  189,150  pounds. 

Fractured  plate  across  first  row  of  rivet  holes.     Appearance,  silky, 
lamellar. 

Maximum  airesa  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  49, 130 

Tension  on  net  section  of  plate do ... .  70, 060 

Compression  on  bearing  surface  of  rivets do 82, 240 

Shearing  on  rivets ^ do 26,750 

Efficiency  of  joint,  84.2  per  cent, 
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RIVETED   JOINTS. 


No.  4955. 
(I"  ste©!  plate;  f"  drilled  holes;  irou  rivets,  3 J''  pitch.) 
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Jrea«. 

Plate,  gross  sectional  area •••••. sqnare  inches . .  4. 79 

Plate,  net  Bectional  area do 3.64 

Plate,  bearing  sarface  of  rivets  , do 2.30 

Kivets,  shearing  area do....  7.07 

Tensile  strength,  232,860  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  sQky, 
lamellar. 

Maximum  8tre9B  on  joints 

Tension  on  gross  section  of  plate ponnds  per  sqnare  inch . .  4S,  610 

Tension  on  net  section  of  plate .\ do 63, 970 

Compression  on  bearing  surface  of  rivets. * ..do 101,250 

Shearing  on  rivets do 32,940 

Efficiency  of  joint,  83.3  per  cent. 


RIVETED   JOINTS, 

No.  4959. 

(I''  steel  plate;  ^"  drilled  holes;  iron  rivets,  4J"  pitch.) 
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Plate,  gross  seetional  area 

Plate,  net  seotional  area , 

Plate,  bearing  surface  of  rivete 

Rivets,  shearing  area 

Tensile  strength,  207,600  poaudK. 
Sheared  the  rivets. 

Blongati6n  of  rivet  holes:  Finst  rifir.    J« 
'Ul,  'MT,  'Ml. 

/• 

Tension  on  gross  section  of  plate 

Tension  on  net  section  of  plate 

Compression  on  bearing  sarfaoe  vf  xi  v«w. . , . 
Shearing  on  rivets.... 

Efficiency  of  joint,  72.1  p^a-  veuL 
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(I"  steel  plate;  J"  drillcMl  holes;  iron  rivets,  4^"  pitch.) 
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Plate,  gross  sectional  area square  in rhcs..  4.77 

Plate,  net  sectional  area do 3. 91 

Plate,  bearing  snrface  of  rivet* ilo 1. 73 

Rivets,  shearing  area do 5. 30 

Tensile  strength,  202,800  pounds. 
Sheared  the  rivets. 

Elougatiou  of  rivet  holes :  First  row,  ".20,  ''.25,  ''.27;  second  row,  ".10, 
".13,  ".13.  , 

MiuAmum  stress  on  joint 

Tension  on  gross  section  of  plate ponnds  p<?r  square  inch . .  42, 520 

Tension  on  net  section  of  plate ^ do 51, 870 

Compression  on  bearing  surface  of  rivets do 117,230 

Shearing  on  rivets do 38,200 

Efficiency  of  joint,  72.8  per  cent. 


RIVETED   JOINTS. 
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No.  4967. 
(jj"  Hteel  plate;  1"  drilled  holes;  iron  rivet«,  2J"  piteli.) 
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Areas, 

Plate,  gross  sectional  area square  inches..  5.39 

Plate,  net  sectional  area - ilo 3. 52 

Plate,  bearinjj^  surface  of  rivets do 3. 75 

Rivets,  shearing  area do....  15.71 

Tensile  strength,  231,200  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

■   Maximum  stress  on  joiut. 

Tension  ofi  gross  section  of  plate pounds  per  square  inch . .  42, 890 

Tension  on  net  section  of  plate do 65,f»80 

Compression  on  bearing  sarface  of  rivets do 61, 650 

Shearing  on  rivets do 14, 720 

Efficiency  of  joint,  74.1  per  cent. 


H.  Ex.  161- 
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514  RIVETED   JOINTS. 

No.  4909. 
(8"  steel  plate;  1"  drilled  holes;  irou  rivets,  3|"  pitch.) 
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Arens. 

Plate^  gross  sectional  area 8f>uaro  inches. .    5.  W 

Plate,  net  Bectional  area do 3.© 

Plate,  bearing  surface  of  rivpt.a .do 3. (ft 

Riveto,  shearing  area do 12. 57 

Tensile  strength,  228,400  pounds. 

Fractured  plat45  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

• 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 260 

Tension  on  net  section  of  plate , do 62, 920 

Compression  on  bearing  surface  of  rivets do 74, 640 

Shearing  on  rivets , . .  do 18. 170 

EfiBciency  of  joint,  75.9  per  cent. 


niVETED   JOINTS. 
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No.  4970. 
(I"  steel  plate;  1"  drilled  holes;  iron  rivets,  3J"  pitch.) 


1473 


Areas, 

Plate,  gross  sectional  area square  inches. .  5. 16 

Plate,  net  sectional  area .do 3. 64 

Plate,  bearing;  surface  of  rivets do 3.04 

Rivets,  shearing  area do 12.57 

Tensile  strength,  223,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  atresB  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqoare  inch . .  43, 240 

Tension  on  net  section  of  plate do 61,200 

Compression  on  bearing  surface  of  rivets do 73, 390 

Shearing  on  rivets ,,,,,,,,,,... , , . , .do , . . .  17, 750 

EfQciency  of  joint,  79.6  per  cent, 


\ 
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RIVETED   JOnjTS. 


\ 


1^0.  4957. 
(I"  steel  plate;  f  drilled  holes ;  irou  rivets,  3|"  pitch.) 


M 

14:59 


0 
J430 


AreM. 

Plate,  gross  sectional  area square  inchea. .  5.35 

Plate,  net  sectional  area do 4.25 

Plate,  bearing  surface  of  rivets do 2.21 

Rivets,  shearing  area do 7.07 

Tensile  strength,  259,500  ponnds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
slightly  lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    48, 500 

Tension  on  net  section  of  plate do 61, 060 

Compression  on  bearing  surface  of  rivets do 117, 420 

Shearing  on  rivets * do,,.,    36,700 

Efficiency  of  joint,  85,5  per  cent. 


RIVETED  JOINTS. 


519 


No.  4973. 
(I"  steel  plate;  1"  drilled  boles;  iron  rivets^  4|"  pitch.) 


1422 
1435 


e*t 


Areas. 

Plate,  gross  sectional  area square  inches..  5.20 

Plate,  net  sectional  area do 4. 04 

Plate,  bearing  surface  of  rivets  .-,.--/ ^  <lo 2. 31 

Rivets,  shearing  area .*. do 9.42 

Tensile  strength,  239,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar.  Average  elongation  of  rivet  holes:  First  row,  ".38;  second 
row,  ".11. 

Maximum  airess  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  45, 980 

Tension  on  net  section  of  plat« do 59, 180 

Compression  on  bearing  surface  of  rivets <lo 103, 510 

Shearing  on  rivets do 25,380 

Efficiency  of  joint,  78.8  per  cent. 
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RIVETED   JOINTS. 


No.  4971. 


(I"  steel  plate;  1"  drilled  holes;  iron  rivets,  3 J"  pitch," 


I 


y» 


Ooi 
Ooj 
poj. 


Mao 


6^' 


.    ^  >^    .  /7 

Areas. 

Plate,  gross  sectional  area. ^ '. square  inches. .    5. 86 

Plate,  net  sectional  area do 4. 34 

Plate,  bearing  surface  of  rivets -do 3.03 

Riveto,  shearing  area do 12. 57 

Tensile  strength,  263,200  x)ounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 
Average  elongation  of  rivet  holes:  First  row,  ".46*;  second  row,  ".06. 

Maximum  siress  anjoini. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  44, 910 

Tension  on  net  section  of  plate do 6t>,  660 

Compression  on  bearing  surface  of  rivets do 86, 860 

Shearing  on  rivets '. do 20,940 

Efficiency  of  joint,  78.6  per  cent. 


RIVETED  JOINTS. 
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No.  4973. 
(I"  steel  plate;  1"  drilled  lioles;  iron  rivets^  4|"  pitch.) 


1422 
1435 


e*t 


^2Jm^  4^* 

Areas. 

Plate,  gross  sectional  area square  inches. .  5. 20 

Plate,  net  sectional  area do 4. 04 

Plate,  beariup^  surface  of  rivets  --,-.•/ I  do 2. 31 

Rivets,  shearing  area .*. do 9,42 

Tensile  strength,  239,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
lamellar.  Average  elongation  of  rivet  holes:  First  row,  ".38;  second 
row,  ".11. 

Maximum  8ir€88  OH  joint. 

Tension  on  gross  section  of  plate , pounds  per  square  inch . .     45, 980 

Tension  on  net  section  of  plate do 59, 180 

Compression  on  bearing  surface  of  rivets do 103, 510 

Shearing  on  rivets do 25, 380 

Efiicieuey  of  joint,  78.8  per  cent. 


f 

520  EIVETED   JOINTS. 

^o.  4975. 

f 

(I"  steel  plate;  1"  drilled  holes;  iroa  rivets,  4^"  pit<;b.) 


I 
ia77 


\ 


>^ 


OOi 
OOi 

J  I 

<^o| 


t 

X 


o 

1419 

jP 
1433 


6H 


«i»' 


^ 


Areas. 

Plate,  gross  sectional  area 1  .square  inches. .  5. 4<» 

Plate,  pet  sectional  area ^... f. do 4.35 

Plate,  bearing  surface  of  rivets \ do 2. 24 

Rivets,  shearing  area do....  9. 42 

Tensile  strength,  255,100  pounds. 

Fractured  plafe  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate:  First  row,  ".58;  secoud 
row,  ".13.    No  elongation  of  holes  in  covers. 

Majcimum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 720 

Tension  on  net  section  of  plate do 58, 640 

Conipressiou  on  bearing  surface  uf  rivets do 113, 880 

Shearing  on  rivets do. . . .  27, 080 

Efficiency  of  joint,  79.1  per  cent 


RIVETED   JOINTS. 


521 


No.  4977. 
(I"  steel  plate;  1"  drilled  holes;  iron  rivets,  5|"  pitch.) 


14r7S 


F 
1442 
1442 


):-2Vb\  44*" 

'    <y    <^ 

Areas, 

4 

Plate,  gross  sectional  area.: square  inches..  6.09 

Plate^  net  sectional  area do 4. 96 

Plate,  bearln^surface  of  rivets  .  .^ do 2. 27 

Rivete,  shearing  area .' do 9. 42 

Tensile  strength,  271,940  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky. 
Average  elongation  of  rivet  holes  in  plate :  First  row,  ".60;  second  row, 
".19.    No  elongation  of  rivet  holes  in  covers. 

Maanmum  stress  on  joint. 

Tension  on  gross  section  of  plate . .  .^ pounds  per  square  inch . .     44, 650 

Tension  on  net  section  of  plate do 54, 830 

Compression  on  bearing  surface  of  rivets do 119, 800 

Shearing  on  rivets do 28,870 

Efficiency  of  joint,  78.1  per  cent. 
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RIVETED   JOINTS. 


No.  4961. 
(f  steel  plate;  f  drilled  boles;  iron  rivefs,  If  pitch.) 


jf 

1445 


"s>   ■ 

Areas. 

Plate,  gross  sectional  area square  inches. 

Plate,  net  sectional  area do. .  . 

Plate,  bearing  surface  of  rivets do... 

Rivets,  shearing  area do. , - 

Tensile  strength,  105,880  pounds. 

Sheared  the  rivets. 

Elongation  of  rivet  holes,  ".06  each. 

Maximum  stress  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch 

Tension  on  net  section  of  plate do.. 

Compression  on  bearing  surface" of  rivets. do. . 

Shearing  on  rivets do . . 

Efficiency  of  joint,  44.4  per  cent. 


4.08 
2.33 
1.75 
2.65 


25,960 
45, 440 
60,500 
39,950 
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No.  4963. 
(I"  steel  plate;  3"  drilled  holes;  iron  rivets,  1|"  pitch.) 


J447 


3"^ 


y 


1447 


Aretu. 

« 

Plate,  gross  sectional  area sqnare  inches..  4.06 

Plate,  net  sectional  area. do 2.32 

Plate,  bearing  surface  of  rivets do 3.48 

Rivets,  sLearmg  area do 5.30 

Tensile  strength,  164,700  pounds. 

Fractured  plate  across  firat  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  strets  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  iucb . .  40, 570 

Tension  on  net  section  of  plate ....do 70,990 

Compression  on  bearing  surface  of  rivets do 47, 330 

Shearing  on  rivets do 31,080 

Efficiency  of  joint,  69.5  per  cent. 
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HlVETED   JOINTS. 


No.  4965. 
(I"  steel  plate;  f"  drilled  bolttR;  irou  rivets,  2"  pitch.) 


1446 


JE 
14S2 


Areas, 

Plate,  gross  sectional  area square  inches. 

Plate,  net  sectional  area ., do  -  - . 

Plate,  beiiring  surface  of  rivets...^... - do... 

Rivefjj,  sbeanng  area do--- 

Tensile  strength,  194,300  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . . 

Tension  on  net  section  of  plate do.... 

Compression  on  bearing  surface  of  rivets do 

^bearing  on  rivets • do.... 

Efficiency  of  joint,  72.2  per  cent. 


4.C1 
2.88 
3.46 
5.30 


42,150 
67,470 
56,160 
36,660 


\ 
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No.  4979. 
(I"  steel  platej  1"  drilled  holes;  irou  rivets,  2|"  pitch.) 


JB 
2383 


S 
1453 


^  r 

Areat. 

Plate,  gross  seotional  area square  inches. 

Plate,  net  sectional  area » do... 

Plate,  bearm^  surface  of  rivets .• ..do... 

Rivets,  shearing  area ...do... 

Tensile  strength,  150,400  pouuds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".06  each. 

Meucimum  stress  &n  joint. 

Tension  on  gross  section  of  plate pounds  i>er  square  inch 

Tension  on  net  section  of  plate do.. 

Compression  on  bearing  surface  of  rivets do . . 

Shearing  on  rivets do.. 

EfSciency  of  joint,  56.6  per  cent. 
% 


f 


4.55 
2.63 
1.92 
3.93 


33,050 
57,190 
78,330 
38,270 


526 


RIVETED   JOINNS. 


No.  4981. 


'»«r=i 


(I"  «teel  plate;  1"  drilled  holes;  iron  rivets,  2|"  pitch.) 


U81 


3 
1465 


V^     Sx^     ' 

Arew, 

• 

Plate,  gross  sectional  area sqaare  inches. .  4.55 

Plate,  net  sectional  area do 2.  S3 

Plate,  bearing  surface  of  rivefh do 3.85 

Rivets,  shearing  area do 7.85 

Tensile  streD^h,  176,480  pounds. 

Fractured  plate  D  along  line  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  38^  790 

Tension  on  net  section  of  plate do 67,100 

Compression  on  bearing  surface  of  rivets do 45,840 

Shearing  on  rivets do..,.  23,480 

Efficiency  of  joint,  72,2  per  cent. 
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No.  4983. 
(I"  steel  i)late;  1"  drilled  holes;  iron  rivets,  lij"  pitch.) 


J) 

2474: 


H 

1474: 


■  X'^ 

Areas. 

Plate,  gross  sectional  a/ca square  inches . .  5. 31 

Plate,  net  sectional  area do 3. 46 

Plate,  bearing  surface  of  rivets do 3. 70 

Kivets,  shearing  area do 7. 85 

Tensile  strength,  228,600  pounds.      * 

Fractured  plate  H  1474  along  first  row  of  rivet  holes.  Appearance, 
silky,  slightly  lamellar.  Average  elongation  of  rivet  holes:  Plate  H 
1474,  first  row,  ".47*;  second  row,  ".00.  Plate  D  1474,  first  row,  ".22; 
second  row,  ".00. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  -  43, 060 

Tension  on  net  section  of  plate do 66, 070 

Compression  on  bearing  surface  of  rivels : do 61, 780 

Shearing  on  rivefis ; do 29,120 

EflSciency  of  joint,  70  per  cent. 
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No.  4956. 
(i^y"  steel  plate;  f  drilled  holes;  iron  rivets,  3 J"  pitijb.) 


14,72 


S5 


A 


-y" 


"^ 


297S 


Areiu.  • 

Plate,  gross  sectional  area sqnare  inches. .  5. 33 

Plate,  net  sectional  urea do 4.05 

Plate,  bearing  surface  of  rivets do 2.66 

Rivets,  shearing  area do 7. 07 

Tensile  strength,  256,500  pounds. 
Sheared  the  rivets. 

Elongation  of  rivet  holes  in  plate:  First  row,  ".27,  ".23,  ".27,  ".32; 
second  row,  ".80  each. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  sqnare  inch . .  48, 120 

TenHion  on  net  section  of  plate do 63, 300 

Compression  on  bearing  surface  of  rivet* .* do 100, 190 

Shearing  on  rivets do....  36^290 

Efficiency  of  joint,  83.3  per  cent. 


'UmED    ''IJiTN 


531  . 


«a4a    ua^. 


TfSlttsU^ 


i|'i*r'»»««4.- 


5.86 
3.58 
2.28 
7.21 


U*'.^ 


42,250 

69,160 

108,600 

34,340 
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RIVETED   JOINTS. 


No.  5143. 


(j^"  steel  plate;  punched  holes,  punch,  J"?  die,  [J";  iron  rivets,  2" 

pitch.) 


JL 

149S 


P 
M3S 


Areas. 

Plate,  gross  sectional  area square  inches . .  6. 17 

Plate,  net  sectional  area do 3. 38 

Plate,  bearing  surface  of  rivets do 2. 79 

Rivets,  shearing  area do 8.41 

Tensile  strength,  200,800  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  granular  ex- 
cepting one  section,  which  was  silky. 

Average  elongation  of  rivet  holes  in  plate,  ''.30.  No  elongation  of 
holes  in  covers. 

Maximum  stress  on  joint. 

Tensi  on  on  gross  section  of  plate pounds  per  square  inch . .  32, 540 

Tension  on  net  section  of  pJate do 59, 410 

Compression  on  bearing  surface  of  rivets do 71, 970 

Shearing  on  rivets do 23^880 

Efficiency  of  joint,  54.8  per  cent. 


-»!' 


533 


IS,  L>V'  pitcli.) 


1421 
1433 


PlAlr.  If--  — - 

PTafr.  Hrar*: 

Tensht- 


Shear  f  , 


square  inches..  6.20 

do 4.03 

do....  2.17 

do....  7.21 

I  t  wo  sections  between  rivet  holes,  and  - 

•.  silky. 

">!  >[iiinm  stress  an  joint. 

' •  t « to pounds  per  square  inch . .  44, 150 

do 67,920 

t  iiv«ts do 126,130 

do....  37,960 

i  per  ceut. 


532 


.RIVETED  JOINTS. 


No.  5146. 

(t^"  steel  plate;  paached  holes,  panch,  J'';  die,  H";  iron  rivets,  2J" 

pitch.) 


o 


3*^-^ 


■    <^    ,         //  

,  Aretu. 

Plate,  gross  sectional  area sqnare  inches. 

Plate,  net  sectional  area. do... 

Plate,  bearing  surface  of  rivets do . . . 

Rivets,  shearing  area do... 

Teusile  strength,  226,100  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

Maximmm  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  sqnare  inch . . 

Tension  on  net  section  of  plate '. do 

Compression  on  bearing  surface  of  rivets do 

Sh'earing  on  rivets do 

Efficiency  of  joint,  64.5  per  cent. . 


5.69 
3.40 
2.29 
7.21 


39,740 
66,500 
9S,7dO 
31,360 
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?^o.  5147. 
(^"  steel  plate;  J''  drilled  holes;  iron  rivets,  2^"  pitch.) 


.5 


J- 


0 


Q 


kJ5^ 


:^^ 


J421 
1433 


Areas, 

Plate,  groBS sectional  area square  inches..  6.20 

Plate,  net  sectional  area do 4. 03 

Plate,  bearing  surface  of  riyeto do 2. 17 

Kivets,  shearing  area do 7.21 

Tensile  strength,  273,700  pounds. 

Sheared  two  rivets,  fractured  two  sections  between  rivet  holes,  and 
tore  out  plate.    Appearance,  silky. 

Maximum  ttress  an  Joint 

Tension  on  gross  section  of  plate pounds  per  square  inch . .    44, 150 

Tension  on  net  section  of  plate do 67,920 

Compression  on  bearing  surface  of  rivets do. . . .  126, 130 

Shearing  on  rivets do 37,960 

Efficiency  of  joint,  83.4  per  cent. 


.^ 
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RIVETED   JOINTS. 


No.  6148. 

(a"  steel  plate;  punched  holes;  panch,  J";  die,  H'/;  iron  rivets,  2J" 

,  pitch.) 


If 

1506 


P 
1440 


Areas, 

Plate,  groes  sectional  area square  inchee..  6.17 

Plate;  net  sectional  area do 3.94 

Plate,  bearin^^  surface  of  rivets do. ....  2. 23 

Rivets,  shearing  area do 7.21 

Tensile  strength,  226,200  poulids. 

Fractured  plate  along  line  of  rivet  holes,  taking  an  irregular  course. 
Appearance,  silky,  excepting  a  small  granular  spot  alongside  one  rivet 
hole. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     96, 660 

Tension  on  netsection  of  plate do 57,410 

Compression  on  bearing  surface  of  rivet« do 101,490 

Shearing  on  rivets do 31,370 

Efficiency  of  joint,  60  per  cent 


RIVETED   JOINTS. 
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No.  6155. 
(t^o"  steel  plate;  J"  drilled  holes;  iron  rivets,  2f "  pitcli.) 


isis 


^^"^"^ 


s 
Mse 


Areas. 

Plate,  gross  sectional  area sqaare  inches..  5.84 

Plate,  net  sectional  area do 3.  d8 

Plate^^ bearing  surface  of  rivets do 1. 86 

Rivets,  shearing  area do 6. 01 

Tensile  strength,  235,200  pounds. 

Sheared  the  rivets. 

Elongation  of  rivet  holes:  ".25,  ".25,  ".35,  ".35,  ".30. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .     40, 270 

Tension  on  net  section  of  plate do 59, 100 

Compression  on  hearing  surface  of  rivets do 126, 450 

Shearing  onrivets \ ....do 39^130 

Efficiency  of  joint,  68.3  per  cent. 


'^ 
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RIVETED   JOINTS. 


No.  4968. 


(i^^"  steel  plate;  1"  drilled  holes;  iron  rivets,  2J''  pitch.) 


*-  -  -  "^-  *^     '•  "-—  —  ~ — -— 


1^ 

1^13 
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Oo 
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op 
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o^y 
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t 

.-  —^  —  -  -  ^— — >— — —  — ^ ^ J    '  r  f 

Areas*  ^ 

Plate,  ^oBS  sectional  area square  inches..    5.89 

Plate,  net  sectional  area do .3.85 

Plate,  bearing  surface  of  rivets do 4.09 

Rivete,  shearing  area < do 15. 71 

Tensile  strength,  255,400  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.  Appearance,  silky, 
slightly  lamellar.  Average  elongation  of  rivet  holes  in  plate:  First 
row,  ".48* ;  second  row,  ".00.    No  elongation  of  holes  in  covers. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate ponnds  per  square  inch. .  43, 360 

Tension  on  net  section  of  plate * do 66,340 

Compression  on  bearing  surface  of  rivets ^ do ....  62, 440 

Shearing  on  rivets do 16, 260 

Efficiency  of  joint,  70.9  p^r  cent. 


RIVKTED   JOINTS. 


537 


No.  5131. 
(i^g^"  steel  plate;  J''  drilled  holes;  iron  rivets,  1^"  pitch.) 


1463 


K 
1483 


K^3W^ 


Plate,  gross  sectional  area square  inches..  5.12 

Plate,  net  sectional  area do 2.13 

Plate,  bearing  surface  of  rivets do 2. 99 

Rivets,  shearing  area do 4. 81 

Tensile  strength,  162,600  pounds. 

Fractured  plate  along  line  of  rivet  holes.  Appearance,  silky,  lamellar. 

Maximum  Btress  an  Joint, 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  31, 740 

Tension  on  netisecticn  of  plate ...do.-..  76,290 

Compression  on  bearing  surface  of  rivets. . . « do 54, 350 

Shearing  on  rivets : .do. ...  33, 780 

Efficiency  of  joint,  53,8  per  cent. 
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No.  4956. 
(iV  steel  plate;  f"  drilled  holes;  iron  rivets,  3^^'  pit<;li.) 


14J2 


^ 


>L. 


197S 


Plate,  gross  sectional  area sqnare  inches..  5.33 

Plate,  net  sectional  area do 4.05 

Plate,  bearing  surface  of  rivets do 2.56 

Rivets,  shearing  area do 7. 07 

Tensile  strength,  256,500  pounds. 
Sheared  the  rivets 

Elongation  of  rivet  holes  in  plate:  First  row,  ".27,  ".23,  ".27,  "^2; 
second  row,  ".80  each. 

Maximwm  %ireiti  on  jdini. 

Tension  on  gross  section  of  plate ponnds  per  sqnare  inch . .     48, 120 

Tension  on  net  section  of  plate do 63, 300 

Compression  on  bearing  surface  of  rivefjf ; do 100,190 

Shearing  on  rivets do....     36^280 

Efficiency  of  joint,  83.3  per  cent. 


RIVETED   JOINTS. 
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No.  5144. 
(W'  steel  plate;  J"  clrillecl  boles;  iron  rivets,  2"  pitch.) 


Zr 

1487 


O 
1410 
1419 


//  — 

Areas, 

Plate,  gross  sectional  area square  inches. .  6. 16 

Plate,  net  sectional  area .., do 3.48 

Plate,  bearing  surface  of  rivets do 2. 69 

Rivets,  shelving  area do 8.41 

Tensile  str^ngth^  143,900  pounds. 

Fractured  plate  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  atreaa  on  joint. 

Tension  on  gross  section  of  plate ;  —  pounds  per  square  inch . .  23, 360 

Tension  on  net  section  of  plate ^ do 41,350 

Compression  on  bearing  surface  oii  rivets^ do 53,490 

Shearing  on  rivets ;.. ..^.^..do.; ..  17^  110 

Efficiency  of  joint,  39,3  per  cent. 
H.  Ex.  161 34 


-«i,-^ 


540 


BI  VEXED   JOINTS. 


No.  6134, 

{^V'  steel  plates;  punched  boles,  punch, f";  die  \y^;  iron  rivets,  1|" 

pitch.) 


ISOl 


^^   ■ 

Area9, 

Plate,  gross  sectional  area .sqnare  inchee..  5.37 

Plate,  net  sectional  area .* do 2.37 

Plat«,  bearing  surface  of  rivets ^ do 2.99 

Rivets,  shearing  area do 4.81 

Tensile  strength,  163,100  pounds. 

Fractured  plate  N 1501  along  line  of  riveting.   Api>earauce,  granular, 
excepting  the  end  sections,  which  weye  silky. 

Maximum  atreae  on  jainU 

Tension  on  gross  sectiou  of  plate pounds  per  sqaare  inch. .  90, 370 

Tcnsiou  on  uet  section  of  plate - do 68y  820 

Compression  on  bearing  surface  of  rivets do 54,560 

Shearing  on  rivets do....  33,910 

Efficiency  of  joint,  49,7  per  cent. 


RIVETED   JOINTS. 
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No.  5135. 
(i^'^  steel  plates;  J"  drilled  holes;  iron  rivets,  IJ"  pitch.) 


■^ 


9 


TT 


y 


\^ 


Ik 


^    le  344* -^    ^ 


2509 


Jreas, 

Plate,  gross  sectional  area square  inches 

Plate,  net  sectional  area : do . . . 

Plate,  bearing  surface  of  rivets do. . , 

Rivets,  shearing  area do. . , 

Tensile  strength,  172,^0  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".09  each. 

Ma£imunh  stress  an  joint. 

Tension  on  gross  section  of  plate pounds  por  square  inch . . 

Tension  on  net  section  of  plate do-s . . . 

Compression  on  bearing  surface  of  rivet« , do 

Shearing  on  rivets do.... 

Efficiency  of  joint,  47.4  per  cent. 


5.90 
2.95 
2.95 
4.81 


29,240 
58,490 
58,490 
35,870 


* 


542 


RIVETED   JOINTS. 


No.  5136, 

{^"  steel  plates;  punched  holes,  punch,  J";  die,  JJ";  iron  rivets,  IJ" 

pitch.) 


1S12 


1S12 


/ 

■  ^  I  '  — 

Arta%, 

Plate,  gro88  sectional  area y sqnare  inches..  5.89 

Plate,  net  sectional  area do 2. 95 

Plate,  bearing  surface  of  rivets do 2.  M 

Rivets,  shearing  area ^ ., .do 4. 81 

Tensile  strength,  187,700  pounds. 

Sudden  fracture  with  a  loud  report,  fracturing  plate  along  line  of 
rivet  holes.    Appearance,  granular.    . 

Maximum  stress  tyn  joint, 

tension  on  gross  section  of  plate ponuds  per  sqnare  inch . .  31, 870 

Tension  on  net -section  of  plate do 63, 630 

Compression  on  bearing  surface  of  rivets , do 63, 840 

Shearing  on  rivets do 39,020 


y 


/^ 


^ 


BIVErED   JOINTS.  ^ 

r 

No.  5137, 
(i^g''  steel  plates;  \"  drilled  holes;  iron  rivets,  2"  pitch.) 


V 


>^ 


T« 


J- 


JW 


rrr 


M 

1493 


643 


Plate,  grass  sectional  area Hqnare  inches. .  5. 94 

Plate,  net  sectional  area do 3. 35 

Plate,  bearing  surface  of  rivets do 2.60 

Rivets,  shearing  area do 4. 2i 

Tensile  strength,  163,800  pounds. 

Sheared  the  rivets. 
X  Average  elongation  of  rivet  holes:  Plate  L,  ".Ol-i-j  plate  M  1493, 
".06. 

Muximum  nireaa  oh  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  27, 580 

Tension  on  net  section  of  plate do 48,900 

Compression  on  bearing  surface  of  rivets do 63, 000' 

Shearing  on  rivets .-* .^...do 38,910 

Efficiency  of  joint,  46.4  per  cent.     . 
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RIVETED   JOINTS. 


No.  5138. 

(^,j"  steel  plates;  punched  holes,  pnnch,  J"j  die,  ff";  iron  rivets,  2" 

pitch.) 


0 
JS03 


T^. 


PI 
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,1 

II 

I 
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I 


^^T=iw^r^ 


1487 


^^  ■ 

AreoB, 

ft 

Plate,  p[ro88  sectional  atea square  inches..  5.90 

Plate,  net  sectional  area tlo 3.24 

t^Plate,  bearing  surface  of  rivets do 2.66 

Rivets,  shearing  area do 4.21 

Tensile  strenifth,  168,300  pounds. 

Sheared  the  rivets. 

Average  elongation  of  rivet  holes,  ".01  ± .  '^ 

Mcunmum  stresB  on  joint. 

Tensiou  on  gross  section  of  plate pounds  per  square  inch. .  28, 590 

Tension  on  net  section  of  plate do 51,910 

Compression  on  hearing  surface  of  rivet* •^ do..^  63,270 

Shearing  on  rivets de . . . ;  39, 980 

Efficiency  of  joint,  53.9  per  cent. 


RIVETED   JOINTS. 

No.  6149. 

(iV"  steel  plates 5  J"  drilled  holes 5  iron  rivets,  2"  pitch.) 


545 


M 

1492 


1466 


U-,y5iMi-— W 


Plate,  gross  sectional  area square  inches.  J  5.95 

Plate,  net  sectional  area do 3^35 

Plate,  bearing  surface  of  rivets do 5. 21 

Rivets,  shearing  ^rea do 8. 41 

Tensile  strength,  241,700  pounds. 

Fractured  plate  M  1492  along  first  row  of  rivet  holes.  Appearance, 
silky.  Average  elongation  of  rivet  boles:  Plate  M,  first  row,  ".36* ; 
second  row,  ".00.    Plate  L,  first  row,  ".10;  second  row,  ".00. 

Maximum  stress  on  joint. 

Tension  on  ^oss  section  of  plate pounds  per  square  inch . .  40, 620 

Tension  on  net  section  of  plate ^. do 72, 150 

Compression  on  bearing  surface  of  rivets '. ». . .  do 46, 390 

Shearing  on  rivets .,rwp.r ....do..,,  28,740 

'    Efficiency  of  joint,  65.8  per  cent. 
Uf  Ex,  161 3$ 
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RIVETED  JOINTS. 
No.  5150. 


(t^a"  steel  plates^  punched  holes^  punch,  J'S  di©?  il";  iro^^  rivets,  2^' 

pitch.) 


1^22 


ArwM. 

Plate,  gross  sectional  area 8<|nareiQehee..  5.93 

Plate,  net  sectional  area do 3.24 

Plate,  bearing  surface  of  rivets do 5.36 

Rivets,  shearing  area • .-;... do....  8.41 

Tensile  strength,  224,800  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.-   Api)earance,  silky. 

Hasdmum  9ire%9  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  37,910 

Tension  on  net  section  of  plate do 69, 380 

Compression  on  bearing  surface  of  rivets do 41,910 

Shearing  on  riv<fts do 26,730 

'  Efficiency  of  joint,  61.4  per  cent. 


RIVETED   JOINTS. 
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No.  5151. 
(^"  steel  plates;  y  driUed  holes;  iron  rivets,  2^''  pitch.) 


MB90 


K 

1590 


Areas, 

plate,  gross  sectional  area square  inches..  5.79 

Plate,  net  sectional  area do 3. 54 

Plate,  bearing  surface  of  rivets do 4.49 

Rivets,  shearing  area do 7.21 

Tensile  strength,  249,820  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky. 

Maximnm  8ire$9  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  43,150 

Tension  on  net  section  of  plate do. . . .  70, 570 

Compression  on  bearing  surface  of  rivets do  —  55,  &40 

Sbearing  on  rivets do.\..  34,  $50 

Efficiency  of  joint,  73.1  per  cent. 
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BIVETED    JOINTS. 


No.  6152. 

(^"  steel  plates ;  punched  holes,  punch,  J" ;  die,  H" »  ^^^  rivets,  2|" 

pitch.) 


X 


I 


I9 


00 
00  if 

ooii 


O 
IXZJ 


Plate,  gross  Bectiosal  area square  mohes. .  5.94 

Plate,  net  sectional  area ilo —  3.55 

Plate,  bearing  surface  of  rivet« do  —  4.  W 

Rivets,  shearing  area do —  7.21 

Tensile  strength,  230,900  pounds. 

Fractured  plate  L  1499  along  tirst  row  of  rivet  holes.    Fractured 
suddenly  without  warning.    Appearance,  granular. 

Maximum  »tre9»  &n  joi^i. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  38, 870 

Tension  on  net  section  of  plate do 6&,040 

Compression  on  bearing  surface  of  rivets •. do —  4S,3K) 

Shearing  on  rivets do....  32,090 

Bfficiency  of  joint,  05,4  per  cent 
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No.  5153. 
{^"  steel  plates;  i"  drilled  holes;  iron  rivets,  2^''  pitch.) 


o 

1503 


Areas. 

Plate,  groas  sectional  area square  inches..  6.14 

Plate,  net  sectional  area do 3.99 

Plate,  bearing  surface  of  rivets do....  4.29 

Rivets,  shearing  area do....  7.21 

Tensile  strength,  267,300  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".12;  second  row,  ".01 
in  each  plate. 

Mcudmum  stress  on  joint. 

Tension  6n  gross  section  of  plate  .  .* pounds  per  square  inch . .  43, 530 

Tension  on  net  section  of  plate do 66,990 

Compression  on  bearing  surface  of  rivets do 62, 310 

Shearing  on  rivets do....  37,070 

Efficiency  of  joint,  82.3  per  cent. 
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RIVKTED   JOINTS. 
No.  6154. 


l^*'  steel  plates;  punched  holea,  punch,  |'%-  die,  ^";  iron  rivets,  2^" 

pitch.) 


O 

jsoe 


Areas. 

Plate,  gross  sectional  area aqnare  inches..  €.19 

Plate,  net  sectional  area do S.96 

Plate,  bearing  surface  of  rivets do 4. 48 

Rivets,  shearing  area , do 7.21 

Tensile  strength,  249^980  pounds. 

Fractured  plate  O  1506  along  first  row  of  rivet  holes.  Abearance,, 
granular,  excepting  one  end  section,  which  had  a  silky  appearaooe. 
The  granular  sections  showed  a  radiant  appearance  with  the  center  of 
radiation  on  the  side  nearest  the  middle  of  the  plate. 

Maximum  stress on'joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  40,380 

Tension  on  net  section  of  plate do 63,290 

Compression  on  bearing  surface  of  rivets do... .  55,800 

Shearing  on  rivets do 34,670 

Efficiency  of  joint,  76.3  per  cent.  • 


RIVETEU  JOINTB. 
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No.  6156. 
(iV'  steel  plates;  J"  drilled  holes;  iron  rivets,  3|"  pitch.) 


K 


J« 


.  A^^ 

Plate,  gross aectional  areal *. square  inches..  5.81 

Plate,  net  sectional  area do 3. 90 

Plate,  bearing  surface  of  rivets do 3. 69 

Rivets,  shearing  area do 6.01 

Tensile  strength,  225,700  pounds. 
Sheared  the  rivets. 

Average  elongation  of  rivet  holes:  First  row,  ".09  each;  second  row, 
".01  each. 

Maxivium  atreaa  an  joint. 

^ 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  38, 850 

Tension  on  net  section  of  plate do 56,990 

Compression  on  bearing  surface  of  rivets : ...  do ... .  61, 170 

Shearing  on  rivets do 37,550 

Efficiency  of  joint,  05.8  per  cent. 


552  RIVETED  JQINTS. 

No.  5157. 
(^"  steel  plates;  J"  drilled  boles;  iron  rivets,  2f''  pitch.) 


OO 

OO 
QiO 


0*^0 
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I 
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avd^ 
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«■■       "1       '  111  1,1  I 

'  S>^    V^     SX 

AreoB. 

Plate,  gross  sectional  area .* square  inches..  5.93 

Plate,  net  sectional  area do 4.04 

Plate,  bearing  surface  of  rivets .- do 5.66 

Rivets,  shearing  area do 9. 02 

Tensile  strength,  271,100  pounds. 

Fractured  plate  along  first  row  of  rivet  holes.    Appearance,  silky, 
lamellar. 

Maximum  strestt  on  Joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  45, 720 

Tension  on  net  section  of  plate do 67,100 

Compression  on  bearing  surface  of  rivets .~ do 47, 900 

Shearing  on  rivets do 30.060 

Efficiency  of  joint,  77.5  per  cent. 
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No.  6168. 
(f^"  steel  plates;  i"  drilled  holes j  iron  rivets,  3"  pitch.) 


o 

1515 


2802 


ir^ 


,  ^  /^  .^ 

Areas, 

Plato,  gross  sectional  area square  inches..  6.20 

Plate,  net  sectional  area do 4.40 

Plate,  bearing  snrface  of  rivets do 5.41 

Rivets,  shearing  area do 9.02 

Tensile  strength,  301,980  pounds. 

Fractured  plate  O  1515  along  first  row  of  rivet  holes.  Appearance, 
silky. 

Average  elongation  of  rivet  holes :  In  fractured  plate,  first  row,  ''.36* ; 
second  row,  ".02;  third  row,  ".00,  In  plat«  not  fractured,  first  row, 
"a6;  second  row,  ".00:  third  row,  ".00. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  48, 710 

Tension  on  net  section  of  plate do 68,630 

Compression  on  bearing  surface  of  rivets do 55,820 

Shearing  on  rivets do....  33,480 

Efficiency  of  joint,  92.1  per  cent. 

- — .  • 


1 


554 


'^  RIVETED  JOINTS. 


No.  5169. 
(-ft"  steel  plates;  |"  drilled  holes;  iron  rivets,  3 J"  pitch.) 


OQO 


►J^'i  • 


S^' 


r^ 


• 

Plate,  gross  sectional  area ; >. square  inches..  5.52 

Plate,  net  sectional  area do 4.01 

Plate,  bearing  surface  of  rivets do....  4.54 

Kivets^  shearing  area ^ ^o "^-^ 

Tensile  strength,  265,200  pounds. 

Fractured  plate  P  1491  along  first  row  of  rivet  holes.    Appearance, 
silky. 

Maximum  stretB  on  Joint 

Tension  on  gross  section  of  plate pounds  per  square  iach..  48,040 

Tension  on  net  section  of  plate ^ do....  66,130 

Compression  on  bearing  surface  of  rivets do....  58, 410 

Shearing  on  rivets do....  96,780 

Efficiency  of  joint,  82.7  per  cent. 
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No.  5160. 
(A"  steel  plates;  5"  drilled  holes;  iron  rivets,  Si'*  pitch.) 


Jur^'-^ 


s 


Arta», 

Plate,  gross  sectional  area square  inches..  5.91 

Plate,  net  sectional  area do 4. 38 

Plate,  bearlne  surface  of  rivets do 4.60 

Hivets,  sheamig  area do 7.21 

Tensile  strength,  274,400  pounds. 
Sheared  the  rivets. 

Average  eloqgation  of  rivet  holes:  First  row,  ".16;  second  row,".04; 
third  row,  ''.01. 

Masdmum  Btress  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  46, 430 

Tension  on  net  section  of  plate do 62,650 

Compression  on  bearing  surface  of  rivets do 59, 650 

Shearing  on  rivets do....  38,060 

Efficiency  of  joint,  78.2  per  cent. 
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BIVETED   JOINTS. 


Ko.  6139. 


W  steel  plates;  IJ"  drilled  holes;  iron  rivets,  2"  pitcb.) 


2M2 


.I4S6 


.  ^  — 

JreoB. 

Plate,  gross  sectional  area square  inches..  5.16 

Plate,  net  sectional  area do 1.95 

Plate,  bearing  surfaoe  of  rivets do 3.21 

Hivets,  shearing  area do 7. 36 

Tensile  strength,  145,480  pounds. 

Fractured  plate  P  along  line  of  rivet  holes.    Appearance,  silky. 

Maximum  8tre$8  on  joint 

Tension  on  gross  section  of  plate ponnds  per  square  inch . .  28, 190 

Tension  on  net  section  of  plate « do 74,610 

Compression  on  bearing  surface  of  rivets do 45,320 

Shearing  on  rivets do....  19,770 

fifficiency  of  joint,  48.5  per  cent. 
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No.  5140. 
{^t"  steel  plates;  1\"  drilled  holes;  iron  rivets,  2%"  pitch.) 


M 

25M 


o 
o 
o 

OJi 


Areas, 

Plate,  gross  sectional  area • square  inches..  6.01 

Plate,  net  sectional  area do....  2.85 

Plate,  bearing  surface  of  rivets do 3. 16 

Rivets,  shearing  area .do....  7.36 

Tensile  strength,  209,440  pounds. 

Palled  off  rivet  heads.    Plates  not  fractured. 

Elongation  of  rivet  holes,  about  '^22  each. 

Maaaimum  streBs  an  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch..  34, 860 

Tension  on  net  section  of  plate do....  73, 490 

Compression  on  bearing  surface  of  rivets do 66,280 

Sbearlo g  on  rivets ^ do ....  28, 460 

Efficiency  of  joint,  56.5  per  cent. 
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BIVETED  JOINTS. 


No.  5141.       ' 
W  steel  plates;  1^''  drilled  holesf  iron  riveto,  2f ''  pitch.) 
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Areas, 


6.01 
2.74 


Plate,  gross  aectional  area square  inches. 

Plate,  net  sectional  area ..do... 

Plate,  bearing  snrface  of  rivets ■:, « ...do... 

Rivets,  shearing  area ••••••do*.. 

Tensile  strength,  201,700  pounds. 
Pulled  off  rivet  heads;  plates  not  fractured. 
Average  elongation  of  rivet  holes,  ^'.19  each. 
Bent  plates  at  lap  15  degrees. 

Maximum  stress  on  joint. 

Tension  on  gross  section  of  plate poonds  per  square  ineb..  33,5(K) 

Tension  on  net  section  of  plate do 61,490 

Compression  on  bearing  snrface  of  rivets *«^. ..... .do 73, 610 

Shearing  on  rivets • do....  39^850 

Efficiency  of  joint,  56.5  per  cent. 
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No.  5142. 
(-^"  steel  plates;  IJ"  drilled  boles;  iron  rivets,  3j|"  pitch.) 
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._n= _, 

■ 

AreoB. 

• 

Plate^  groM  sectional  area square  incites..  6. 61 

Plate,  net  sectional  area do. . .  3. 97 

Plate,  bearing  surface  of  rivets : do...  2.04 

Rivets,  sheanng  area do. . .  6.  U 

Tensile  strength,  201,100  pounds. 

Pulled  oft'  rivet  heads.    Plates  not  fractured.    Average  elongation 
of  rivet  holes^  ".16  each. 

Maximum  8tre88  on  joint. 

Tension  on  gross  section  of  plate pounds  per  square  inch . .  30, 420 

Tension  on  net  section  of  plate * do...  50, 650 

Compression  on  bearing  Burface  of  rivets do. . .  76, 170 

Shearing  on  rivets ^ do...  32,750 

Efficiency  of  joint^  53.4  per  cent. 
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J"  PLATE. 
[Figures  in  heavy  faced  type  denote  manner  of  faUnro.] 
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Style  of  Joint. 
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w 

% 


^ 


■CK5^00» 


r 


H 

L 


lS:9B 


^ 


E 
D 


D 


£ 


^ 


K 


000 

000 


"7 


r 


-14:39  ■ 


1 


00000 1 


r 


1^'Jtf 


1 


**1 


> 
> 


Nominal 
thickm 


PUte. 


COT- 

era. 


Inek.   Jneh 


? 


< 


> 


i 


■| 


<  >  i  \ 


> 


I 


A 

A 


A 
A 


Size  Ad 
kind  of 
koka. 


Inek 


I  drilled  ... 
I  drilled.  ^ 


J  drilled 
driUcd 


i  drilled 
Idrilkd 


{drilled, 
i  drilled.. .i 


i  drilled 


RIVETED   JOINTS. 


561 


4"  PLATE. 


etaal 
blck- 

BMOf 


Inch. 


Seotional  are* 
of  plate. 


CrTMS. 


Sq.  in. 


253 
,253 


.34t 
.248 


.247 
.247 


.247 
.249 


.250 


3.31 
3.31 


339 
3.40 


Net. 


Sq.in. 


3.54 
3.54 


3.54 
3.57 


8.59 


2.52 
2l52 


2.31 
2.31 


2.46 
2.46 


2.46 
2.48 


2.50 


Bearing  Shear- 

sur-    I    ing 
face  of  area  of 


riveU. 


Sq.in. 


1.58 
1.58 


1.08 
1.00 


1.08 
1.08 


2.16 
2.18 


1.97 


rivoto. 


8q.  in. 


6.14 
6.14 


6.01 
6.01 


6.01 
0.01 


12.02 
12.02 


10.82 


Tensile 

streijgth 

of  plate 

per 

•qaare 
•  inch. 


Poundt. 


H.  Ex.  161 36 


58,150 
61,470 


59,180 
61,470 


58,170 
58, 170 


Maxinram  streM  on  Joint;  ponnda  per 
square  inch. 


Tension 

on  gross 

section 

of  plate. 


61.470 
61,470  ' 


58,170 


49,090 
51,060 


44,180 
43,500 


46,S00 
43,500 


46, 810 
45,700 


48,150 


Tension 

on  net 

section 

of  plate. 


64,480 
68,2M 


66,760 
64,080 


66,630 
62,590 


67,870 
65,790 


69,140 


Compree 
sion  on 
bearing 

surface  of 
rivets. 


102,850 
108,860 


140.650 
135,600 


161,780 
149,670 


76,720 
74.840 


87. 740 


Shearing 
on  riyets. 


26,470 
28,010 


Effi- 
ciency 
of  Joint. 


Percent. 


25,270  , 
24,610  , 


27.270 
25,620 


13,790 
13. 570 


84.4 
84.5 


75.7 
70.8 


79.6 
74.8 


76.1 
74.3 


15,080,        80.3 


*'^' 
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RIVETED   JOINTS. 


i"  PLATE. 
(Figares  in  heavy -facad  type  denote  manner  of  failiire.1 


Sheet  letters. 


Ko. 

of 

test 


Plate. 


4928 


4017 
4918 


4921 
4922 


4929 
4930 


4923 
4924 


M 
M 


K 
K 


K 
K 


J 
J 


Covers. 


D 


E 
B 


C 
C 


B 
C 


A 
A 


E 
E 


B 
C 


Style  of  Joint. 


k 


J 


oo 

lOO-O-OOl 


1 


r 


1 


I 


J 


CS)  "0  «  b 


r 


U.100 


i 


L 


op  OO 

■o-o-o-o^ 


1 

J 


larsM 


1 


I 


o 
o-o-o-o 


1 

J 

"T 


r 


/Jf«fO 


i 


1 


'I 


^ 


f 


Kominal 
thickn* 


Inch.  I  Inch. 


i 


I 


t 


Sue 
nem* 


• 


/mA. 


{drilkd... 


i^ 


IdrilM 


S 


S 


i 


Xdrilkd 
IdrflM 


{drilM. 
{drilled... 


Xdrilkd. 
{drilled. 


/' 
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563 


\"  PLATE. 


.claal 
biek- 
eaaof 
^late. 

Sectional  area 
of  plate. 

Bearing 

sur- 
face of 
riveta. 

Shear- 
ing 
area  of 

riyettt. 

Groaa. 

KeL 

Indi. 

Sq.in. 

Sq.  in. 

Sq.in. 

Sq.  in. 

.24n 

3.54 

• 

1 
2.46 

1.05 

10.82 

\ 

.246 
.247 

3.60 
8.70 

2.61 
2.62 

1.06 
1.08 

6.01 
6.01 

.252 
.252 

3.16 
3.15 

• 

2.27 
2.27 

1.76 
1.76 

0.62 
0.62 

.255 
.251 

3.10 
3.14 

2.30 
2.26 

1.56 
1.56 

8.41 
8.41 

.257 
.255 

2.07 
2.04 

2.80 
2.27 

1.35 
1.84 

* 

7.21 
7.21 

Tensile 
strength 
of  plate 

per 
square 

inch. 


PnwnAt. 


61,470 


58,170 
58,170 


58,1.^ 
58,160 


58,150 
58,160 


61.000 
61,000 


Maximum  stress  on  joint;  pounds  per 
square  inch. 


Tension 

on  gross 

section 

of  plate. 


47,420 


46,200 
44,400 


46,380 
46,730 


48,520 
40,460 


Teunioii 

on  net 

section 

of  plate. 


Compres- 
sion on 


Shearing 


68,S40 


65,440 
62  700 


64,460 
64,860 


46,610      04,650 
47,520      00,080 


08,040 
64,060 


bearing  i;":f"JS 
surface  Sf°"'*'^**»- 
rivets. 


86,000 


168,160 
16S,110 


83,180 
83,640 


05.320 
05,640 


108,030 
108. 510 


15,520 


28,420 
27,33a 


15,220 
15.300 


17,680 
17,740 


20,400 
20,170 


oiency 
of  Joint. 


Vtrfni, 


77.1 


70.6 
76.3 


70.6 
80,3 


60.2 
81.7 


81.2 
81.  V 


jk 
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BIVETED   JOINTS. 


i"  PLATE. 
[FigoTM  in  heavy-faced  type  denote  manner  ofTailnre.] 


Sheet  letteni. 


No. 

of 

teat. 


Plate. 


4025 
i9» 


L 
K 


4931 
4932 


H 
H 


4933 
4934 


I-J 
J-J 


4935 
4936 


J— J 


Covers. 


B 
C 


D 
C 


D 
C 


/• 


Style  of  joint. 


•o— o~-o 


jsro3 


T 

I 

i 


i 


I 


r 


203$5 


) 


i 


Nominal 
thicknesa— 


Plate. 


Cov- 
ers. 


Inch. 


t 


M 


% 


< 


'< 


> 


< 


> 


4 


> 


t 


i 


< 


> 

> 


k 

k 


k 

k 


IntA. 


S 


ft' 


Size  and 
kind  of 
faciei. 


IndL 


IdrilM. 
{diJlM. 


IdnUed. 
I  drilled. 


Idrilled..  .; 
fdriUed.. 


I  drilled. 
Idrilljd. 


IdriUed..' 
{diilM.. 
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i"  PLATE. 


SeotioiiAl  wea 
of  plate. 


}tual 
lick. 
S4of 
\ate. 


wk. 


Grou. 


Sq.  in. 


251 
280 


3.29 
3.01 


,248 
.246 


3.25 
3.23 


252 
253 


2.68 
2.70 


.257 
.251 


2.74 
2.64 


248 
240 


3.57 
3.58 


Net 


Sq.in. 


2.63 
2.41 


2.60 
2.58 


1.57 
1.50 


1.02 
1.54 


Bearing 

sur- 
face of 
liretfl. 


Sq.in. 


1.82 
1.21 


1.05 
1.08 


1.10 
1.U 


2.25 
2.20 


2.40 
2.40 


2.17 
2.18 


Shear- 
ing 
area  of 
riveto. 


8q.  in. 


7.21 
7.21 


6.01 
6.01 


3.00 
3.00 


6.01 
6.01 


6.01 
6.01 


Tensile 

strength 

of  plate 

per 

square 

inch. 


Pounds. 


61.470  , 
58,160 


50.180 
50.180 


61.000 
61,000 


61,000 
62,300 


61, 470 
61, 470 


Maximum  stress  on  ioint;  pounds  per 
square  inch. 


Tension 

on  gross 

section 

of^ate. 


51,440 
55.500 


47,640 
46,720 


30,750 
30,660 


42,  770 
42,350 


I 


47, 870 
48,530 


Tension 

on  net 

section 

of  platei 


64,S60 
69,SiO 


Compres 

sion  on 

bearing 

surface  of 

rivets. 


Effi- 
ciency 
Shearing  of  joint, 
on  rivets.^ 


128.210 
138,070 


59,560 
68,490 


67,850 
67,360 


78,850 
72,000 


68,680 
69,780 


147, 450 
139,720 


96.840 
96,490 


52.090 
58,180 


Per  cent. 


23,470  i 
23,170 


25,760 
25.110 


83.7 
95.4 


80.5 
78.9 


86,610 
86,700 


19,500 
18,600 


65.1 
65.0 


70.1 
67.9 


78,760 
79,700 


28,440  : 
28, 910  j 


77.9 
78.9 


566 


1 


RIVETED   JOINTS. 

i"  PLATE 
[FigoiM  In  liMwj 'iiMsed  type  denote  manner  of  failure.] 


No. 

of 

test. 


4039 
4840* 


4M1 
4042 


4043 
4044 


4045 
4046 


404?t 
4048: 


Sheet  letter*. 


Plate. 


J-J 


lL-3 


N-H 
N-H 


Coven. 


Style  of  ^int 


)i_,_:jiSjp V 


k^f^ 


r 


2I»0 


V 


\ 


I 


l<i3>t 


J 


r 


T 
V 


1 


^ JjTfO 


Q£>oo 


l 


J 


r   __   __   MTjar  ::;^ 


irjs 


^ 


*  Polled  off  rivet  heada. 


t  Palled  off  8  rivet  heada. 


Komiaal 

Ihicknew— 


Plato. 


lev.' 


< 


) 


< 


Tneh. 


< 


> 


I 


\ 


Inch.  >      I»du$. 


4 


i 


IdrJlM. 
IdrilM. 


Udrilkd. 
l{  drilled. 


UdriUed. 
l|  drilled 


1|  drilled. 
Udrilied 


1|  drilled, 
^drilled 


t  Pulled  off  2  rivet  headi. 


BIVETED  JOINTS. 


J"  PLATE. 


567 


SectionRi  area 
of  pUte. 


250 


252 
260 


.252 
.253 


248 
253 


.247 

.247 


2.87 
2.04 


2.90 
2.88 


2.00 
2.01 


3.10 
3.17 


3.34 
3.34 


1.87 
1.02 


1.77 


1.64 
1.64 


1.86 
1.01 


Bearing 

sar- 
faceof 


Shear- 

iug 
area  of 


rivete.    riveta. 


8q.  in.  I  Sq.  in. 


1.00 
1.02 


1.13 
1.18 


1.26 
1.27 


3.14 
3.  U 


3.06 
3.08 


4.01 
4.01 


1.24 
1.26 


2.10 
2.10 


1.24 
1.24 


4.01 
4.01 


4  01 
4.91 


Tensile 
strength 
of  plate 

per 

square 

inch. 


Pounds. 


58,150 
61,000 


61,000 
58,150 


58,150 
58,150 


58,150 
61,470 


55.740 
59,180 


Maximum  Htrees  on  Joint;  pounds  per 
square  inch. 


Tension 
on  grosH 
section 
oC  plate. 


40,560 
37,010 


43,280 
42,770 


41,180 
40.200 


40,030 
41,770 


42,240 
42,600 


Tension 

on  net 

s(H!tion 

of  plate. 


62,250 
56,^0 


70,1 
78,880 


72,780 
71,880 


66,7eO 
60,8S0 


67,180 
67,760 


CoropFee- 
sion  on 
bearing 

surface  of 
riyeta. 


116, 400 
106,670 


111,060 
119,010 


04,660 
92,110 


100,080 
105,080 


Shearing 
on  riyeta. 


\ 
EflB* 
ciency 
of  Joint. 


Ptrnnt 


87,070 

34.650 


31,530 
30,050 


24.200 
23,820 


69.7 
60.6 


70.9 
78.5 


70.7 
60.1 


25,270 
2G,070 


60.1 
68.0 


112,070 
114,760 


28,730 
28.080 


75.7 
71.0 


568 


RIVETED  JOINTS. 


k"  PLATE. 


[Figures  in  heavy-faced  type  denote  manner  of  fkilure. 


Sheet  letten. 


No. 

of 

test. 


Plate. 


4M9 
4950' 


M— L 
M-L 


5125 


K 


5126  1      R 


5127  i      R 


5128 


R 


5129  ,      Q 


Covers. 


Style  of  Joint. 


L 


I V~7 


MfM 


Q.gQP 


n 


r 


MTSl 


u 


yV'  PLATE. 


B 


C 


k 


) 


r 


'laroi 


) 


< 


JHCOM 


\ 


®®09 


1 
J 

1 


20:^1 


I 


r 


J 

O  (^  o  o  o  o  J 

lo-o-o-oooo? 

■  -     * 

1 


2^*00 


{) 


NoxalMl 
thickneM — 


Plate. 


Inch.. 


\ 


Sieeand 
kind  of 

Qa\'  \       holes. 

era. 


Imtk. 


< 


> 


*  Palled  off  rivet  head*. 


f^ 


Indui. 


UdrUkd 
U  drilled 


^drilled 


Idrilkd 


I  drilled 


idrilled 


,\    I  I  drilled 


KIVETED   JOINTS. 
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J"  PLATE. 


H 


Actnal 
thick- 
ness of 
plate. 

Seotional  area 
of  plate. 

Bearing 

sur- 
face of 
rivets. 

Shear. 

ing 
area  of 
rivets. 

Tensile 
strength 
of  plate 

per 

iMjuare 

inch. 

Maximum  stfess  on  Joint ;  ponnds  per 
square  inch. 

Gross. 

Net. 

Tension 

on  gross 

section 

of  plate. 

Tension 
on  net 
section 

of  plate. 

Compres- 
sion on 
beai'ing 
surface  of 
rivets. 

Shearing 
on  rivets. 

Effl. 

rieucy . 

of  Joint. 

Inch. 
.247 

8q.in. 

3.eo 

3.56 

8q.in, 

2.36 
2.36 

Sq.in. 

1.24 
1.23 

Sq,  in. 

4.91 
4.91 

Poundt. 

81, 470 
58,170 

41,390 
42.150 

«3,140 
64,210 

liO.180 

1^,680 

30,350 
30,730 

Ptreent. 

67. 3 
72.4 

A"  PLATE. 


.306 

3.07 

L.'^ 

1.63 

3.92 

61,130 

35,930 

71,620 

72,090 

26,140 

58.8 

.304 

3.05 

1.83 

1.22 

3.14 

61,130 

41,280 

68,800 

• 

103,200 

40,100 

97.6 

.310 

3.26 

2.17 

1.00 

• 

2.74 

• 

61.130 

39,250 

68,960 

117,380 

40,690 

64.2 

.304 

3.71 

2.66 

2.13 

6.49 

61,130 

46,690 

66,660 

83,240 

32,300 

76.4 

.305 

4.27 

3.20 

2.14 

5.49 

66,760 

40,040 

65,480 

97,850 

38, 140 

86.4 

/ 

570 


BIYETED  JOINTS, 


A"  PLATE. 


[FigoTM  in  heavy-faced  type  denote  manner  of  failure.] 


Sheet  letters. 


No. 

of 

teat. 


Plate. 


6130 


S 


4866 


Q 


4967 


S 


4991 


Q 


4903 


4995 


Q 


Ck>Ters. 


D 


E 


£ 


£ 


Style  of  joint 


•#—  T,?^""«^cr 


0(h 


<S^'nX5J 


^ 


--r-i-T-r-/ — \~i 

0€)  O  qI 


1 


Nominal 
tbiekneaa- 


Plate. 


COY- 


Inek. 


Intk. 


)        1 


< 


> 


L    -^ 


< 


m 


t 


> 
> 


"1 
5< 


It 


SiMsai 
kiad«r 


^aca. 


x\ 


idriHed 


IdrilM 


IdiiOed 


Idiillad... 


IdriUad 


Idrilled 


RIVETED  JOINTS. 


571 


A"  PLATE. 


Aistnal 
fhlfik- 

Sectional  area 
of  plate. 

Bnafiitf 

Shear- 

a.i'cf 

aveaoi 

^veto. 

Tenaile 

atnacth 

of  plite 

per 

aquare 
inch. 

aqnane  oieh. 

^ 

Hflt. 

•or- 
Awe  of 

rtreta. 

i 

Tenaion 

CD  groaa 

aection 

of  pUto. 

Tension 
OD  net 
section 

of  plate. 

Compres- 

sioQ  on 

bearing 

surface  of 

riTcts. 

Shearing 
on  rivets. 

cienoy 
of  JoinU 

Jneh. 

Sq.  in. 

Sq.in. 

Sq.  in. 

£9.  in. 

Pound: 

Pwc^nlt. 

.307 

4.15 

8.23 

1.84 

4.70 

57,000 

*    46,480 

50,720 

104,840 

41,040 

81.5 

.300 

4.83 

» 

8.00 

1.24 

6.28 

56,760 

• 

24,040 

33,600 

88,960 

16,880, 

42.3 

.810 

4.84 

8.10 

1.84 

6.28 

57.000 

26,770 

87,480 

• 

•8,710 

18,500 

46.9 

.806 

4.33 

8.10 

1.23 

6.28 

f 
56,760 

33,040 

47,410 

119,600 

23,400 

59.8 

.300 

4.84 

8.11 

2.47 

12.67 

56,760 

4 
44,740 

62,480 

78,600 

16,450 

78.8 

.806 

4.80 

• 

3.07 

2.44 

12.67 

56,760 

45,490 

68,670 

70,980 

15,530 

80.1 

^ 


572 


EIVETED   JOINTS. 


A"  PLATE. 
CFigarM  in  heavy -faced  type  denote  manner  of  failure.] 


No. 

of 

test. 


4997 


5119 
5120 


5121 


Sheet  letters. 


Plate. 


Q 


?=? 


Q-O 


5122     0—0 


6123  I  O-O 
5124  I  P— P 


4999 
5000 


u 


Covers. 


B 


Style  of  joint. 


I 


o  o 


J 

1 


r 


\ 


Nominal 
thickn 


Plate. 


Siteind 
I     kind  of 
Cov.        holes, 
era. 


'^ 


Inch.    Inch. 


i 


> 


2< 


H 


B 


% 


Inek. 


1  drilled 


1  drilled 
1  punclied. 


1  drilled. 
1  punched. 


1  drilled.. 
1  ponebed. 


Idrilled.. 
1  punched. 
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A"Pi:4ATE. 


Actual 
thick- 
ness of 
plate. 


Inch. 


Sectional 
of  plate. 


Bearing 


a03 
,805 


.302 
.304 


302 
307 


.305 
.306 


Gross. 

Net. 

sur- 
face of 
riveta. 

Sq.  in. 

8q.  in. 

Sq.in. 

4.34 

3.10 

2.46 

4.24 
4.28 

8.08 
3.02 

2.12 
2.90 

> 

t 

4.23 
4.27 

3.02 
3.01 

2.11 
2.19 

4.23 
4.33 

3.02 
3.03 

2.11 
2.22 

1 

4.28 
4.28 

• 

3.06 
3.08 

2.44 
2.53 

Shear- 
ing 
area  of 
rivets. 


8q.  ifi. 


12.67 


5.50 
5.50 


5.50 
6.50 


.V60 
5.50 


6.28 
6.28 


Tensiler 
strength 
of  plate 

per 

square 

inch. 


Pounds. 


56,700 


56,760 
59,300 


54,350 
54.850 


84,350 
59,300 


56,760 
50,300 


Mazimnm  stress  on  joint;  pounds  per 
square  inch. 


Tension  ;  Tension  ,  ^^^ 

sion  on 


on  gross 

section 

of  plate. 


45,530 


42,750 
40,630 


42,990 
44,340 


44,870 
43,490 


vn  net      u^.,:""    Shearing 


Effi- 
ciency 


of  plate.  -,^— : 


68,740 


69,8S0 
67, MO 


60,220 
62,900 


62,850 
0«,150 


46, 070      04,440 
43, 960      02,100 


80,330 


85.510  , 
79.050 


80,180 
80,460 


89,950 
84,820 


80,820 
74, 370 


on  riTets. 

va  j^fiaai  • 

Percent, 

15,720 

80.2 

• 

32,960 
31,620 

75.8 
68.5 

33,060 
34,420 

79.1 

81.6 

34,510 
31,400 

82.5 
73.3 

31,400 
29,900 

80.1 
74.1 

574 


RIVETED   JOINTS. 


i"  PLATE. 
[FigoTM  ID  hMTy-faced  type  denote  manner  of  fiiiliire.] 


Sheet  letters. 


No. 

at 

test. 


4961 
4952 


4953 
4964 


4955 


Plate. 


4957 
4958 


4960 
4960 


B 

E 


E 
E 


H 
H! 


B 
K 


Covers. 


I 
R 


B 


S 


o 

M 


S 
L 


O 
M 


S 
N 


Style  of  Joint. 


I 


J 


-O-O-OOl 


00{ 


I 


r 


^ 


I 


#W- 


'J£:r4S- 


T 

1 
"1 


Kominal 
tbiokness— 


Plate. 


lltBK, 


i 
I 


t 


J        1 


4<    > 


f 

I 

.}<! 
k 


t 
I 


I 


Gov. 


SiseHri 
kind  of 

iMlflt. 


Inch. 


A 


Imtk. 


IdriBed. 
{drilled. 


idrflM. 
IdriHed. 


I  drilled. 


I  drilled. 
IdrilM 


..I 


T1 


I  drilled...' 
{drilled.... 


RIVETED   JOINTS. 


575 


I"  PLATE, 


Actual 

thick- 

neesof 

plate. 

Sectional  area 
of  plate. 

Bearing 

sur- 
face of 
rivets. 

Shear- 
ing 
area  of 
riveta. 

Sq.in. 

Tensiln 
strengtli 
of  plate 

per 

square 

inch. 

Pounda. 

Maximum  stress  of  Joint;  pounds  per 
square  inch. 

Groas. 

Net. 

Tension 

on  gross 

section 

of  plate. 

Tension 

on  net 

section  of 

plate. 

Compres' 
sioii  on 
bearing 

8urfac*«  of 
rivete. 

Shearing 
on  rivets. 

Effi. 

ciency 

of  joint. 

A  vW^W* 

8q.  in. 

Sq.ln. 

8q.  in. 

• 

Percent. 

.392 
.383 

3.34 
3.26 

2.16 
2.11 

2.35 
2.30 

7.07 
7.07 

59.730 
58,340 

43.290 
42,380 

M,e40 
6o,470 

61.520 
60,070 

20.450 
19,540 

72.4 
72.6 

.388 
.384 

4.06 
3.85 

2.91 
2.70 

• 

2.33 
2.30 

7.07 
7.07 

58,340 
58.340 

46,590 
49,130 

65,880 
70,060 

81,590 
82,240 

26.890 
26.750 

79.8 
84.2 

.383 

4.79 

3.64 

2.30 

7.07 

58,340 

48,610 

63,970 

101,250 

32,940 

83.3 

.389 
.369 

5.35 
5.36 

4.25 
4.25 

2.21 
2.21 

7.07 
7.07 

66,670 
56, 670 

■ 

48,500 
47,700 

61^060 

60.160 

117. 420 
115,700 

36,700 
86,170 

85.5 
84.1 

.338 
.384 

4.82 
4,77 

3.95 
3.91 

1.75 
1.73 

5.30 
5.30 

59,730 
58.340 

43.070 
42,520 

• 

52.560 
51.870 

118, 630 
117,230 

80,170 
88,260 

72.1 
72. 8 

576 


RIVETED   JOINTS. 


j"  PLATE. 
[FlgnrM  In  hMtvy-faced  tjpe  d«note  manner  of  failure,  j 


Sheet  letters. 


No. 

of 

teet. 


Plate. 


4967 


n 


4969 
4070 


E 

F 


4071 


4973 


E 


4976  '      I 


CoTera. 


H 


M 


S 


o 


M> 


S 


Style  of  Joint. 


m 


t 


Nominal 
thickneea— 


Plate. 


Cov- 
ers. 


Inch. 


> 


I 


( 


}         # 


•8^^ 


o  ol 


o-o- 


U7A0 


i 


\ 


\ 


> 


m 


1 


2< 


> 
> 


k 


-0--'0"- 


o 


J 


I 


f 


j^res 


i 


I 
t 


> 
> 


i 


Inek. 


A 


.<(ize  awl 

kind  of 

boles. 


Inek. 


IdrilM. 


Idnlled. 
IdriUed. 


IdriQcd. 


1  drilled. 


1  drilled. 


RIVETED   JOINTS. 


577 


I"  PLATE. 


Aetna!  i 
thick-  I 
noM  of  I 
plate. 


Sectional  area 
of  plate. 


GroM. 


Net. 


Tenaile 
Bearing'  Shear-  ;  strength 

sur- 
face of 
riveta.    rivet«. 


ing     I  of  plato 
area  of  I      per  » 


Maximum  stress  on  joint;  pounds  per 
square  in<-li. 


Tension  '  Tension  ,  ^^^J'T*' 
on  gross  •    on  net 


I 


sion  on     oi 

«l^»r      •  ««tion   ;   section      "!?""5f  on  rivets. 
»°<^^-     ;  of  plate,    of  plato.  ""^^"0^ 


Inch.  '  Sq.  in.    Sq.  in.  '  ^9.  in.  \  Sq.  in.    Pounds 


.375 


382 
380 


3T9 


,385 


.373 


5.39 


5.16 
5.16 


5.86 


5.20 


5.46 


3.52 


3.63 
3.64 


4.84 


4.04 


4.35 


H.  Ex.  161- 


3.75 


15.71 


3.06 
3.04 


.3.03 


2.31 


2.24 


12.07 
12.57 


9.42 


^7 


■;  I 

58.340  I      44,260       62,020 
54,290        43,  ^4U  |    61,290 


12. 57  ;      57, 130  '      44, 910 


74.640 
73,390 


60,650         66.860 


I 
9.42  !      58,340         45.980 


69,180 


59,030         46,720  i    5H,640 


113,880 


Effi- 
ciency 
of  joint. 


Per  cent. 


57,870  !      42,890       65,680  1      61,650         14,720 


18,170 
17,750 


20,040 


103, 510         25,  380 


27.080 


74.1 


75.9 
79.6 


78.6 


78.8 


79.1 


\^^4 


578 


RIVETED  JOINTS. 


I"  PLATE. 


[Figures  in  heavy -faced  type  denote  manner  of  failure.] 


Sheet  letters. 


No. 
of 

tCfit. 


Nominal 
thirknees 


4977 


4961 


4963 


4965 


Plate. 

Covers. 

J 

P 

P 

i 

B~B 

Style  of  joint. 


^^-  K 


E— E 


4979 


E— B 


1 


t 


> 


< 


>\ 
f> 


L 


f 


•jurss^ 


1 


"1 


Plate. 


JneA. 


Cov- 
ers. 


Inch. 


^leaad 

kind  of 

holes. 


Inch. 


Idrmed.... 


idxiUed. 


|dri2tod. 


I  drilled 


IdriOed 


EIVETED  JOINTS. 


579 


I"  PLATE. 


LCtWll 

hick- 

OftSOf 

plate. 


Tnth. 


Sectional 
of  plmte. 


Gross. 


Sq.  in. 


.379 


388 


,387 


384 


384 


6.09 


Net. 


Sq.in. 


4.Q6 


Bearing  Shear- 

snr-    I     ing 
face  of  i  area  of 
rivets.  I  rivete. 


Sq.in. 


4.08        2.33 


4.06 


4.81 


2.32 


2.88 


4.55 


Sq.  in. 


2.27 


1.75 


0.42 


2.85 


Tensile 
strength 
of  plate 

per 

square 

inch* 


Pounds. 


Maximum  stress  on  Joint :  potiiMls  imm-  i 
nqiiare  inch. 


r 


Tension  *  Tension 
on  net 
section 


on  gross 
section 
of  plate. 


3.48  1      5.30 


1 

•• 

2.83 

1.92 

3.03  , 

» 

57,130 


58,340 


58,340 


3.48  i      5.30  1      58,340 


44,650 


25.950 


of  iilate. 


54,890 


45,440 


40, 570 


70,9M 


42. 150       07,470 


^  KM 

Comprss  ™j 

b«ri"g  «--i««  •'ISSt, 

rlrets. 


/Wofi$t^. 


119,800 


80,500 


47,330 


66,100 


28,87<) 


80,080 


31,  OM 


58,340;      :f3.090         57,1911        ^.^ 


7«  J 


44  4 


mi, 


580 


RIVETED  JOINTS. 


i"  PLATE. 
[Figures  in  heavy-faced  tpye  denote  manner  of  failure.] 


No. 
of 

test. 


4961 


4983 


Sheet  letters. 


Plate. 


R-D 


B-H 


Covers. 


Style  of  joint. 


Nominal 
thickness- 


Plate. 


Inch. 


> 


Cov- 
ers. I 

I 


SicesBd 
kind  of 
holM. 


Inek,,       Iwk, 


IdriUed 


Idiillsd. 


/,  PLATE. 


4956 


N       N 


5144 

L 

0 

5143 

L 

P 

5145 

0 

8 

5146 

M 

o 


Q 


i, 


i 
\ 


> 
> 


m 


1 


i 


S 


^ 


idzUM 


{drilled., 
i  punched 


{drilled., 
fpimehed 


RIVETED  JOINTS: 


581 


I"  PLATE. 


Actual 

thick- 

neasof 

plats. 

Sectional  area 
of  plate. 

Bearing 

sur- 
face of 
rivets. 

Shear- 
ing 
area  of 
liveta. 

Tensile 
strength 
of  plate 

per 
square 

inch. 

Maximum  stress  on  Joint;  pounds  per 
square  mch. 

Oroas. 

Net. 

Tension 

on  gross 

section 

of  plate. 

Tension 
on  net 
section 

of  plate. 

Compres- 
sion on 
bearing 

surface  of 
rivets. 

Shearing 
on  rivets. 

Effi. 

ciency 

of  joint 

Inch, 
.385 

.370 

Sq.in, 
4.55 

5.31 

Sq.in. 
2.63 

3.46 

Bq.in. 
3.85 

8.70 

1 

Sq.in. 
7.85 

7.85 

Pounds. 
53,730 

56,670 

88,790 
43.050 

67,100 
60,070 

45,840 

• 

61.780 

• 
22,480 

29.120 

P«re§nt. 

72.2 

76.0 

A  PLATE. 


.427 


.440 
,440 


.434 

.421 


5.33 

4.06 

2.56 

6.16 
6fl7 

3.48 
3.38 

2.69 
2.79 

■ 

• 

- 

5.86 
5.69 

3.58 
3.40 

2.28 
2.29 

7.07 


a  41 

8.41 


7.21 
7.21 


59,900 


59,300 
59.390 


52, 910 
61,650 


48,120 


23,360 
32,540 


42,250 
30,740 


63,300 


41,860 
50,410 


00,100 
00,600 


100,190 

80,S80 
/ 

88.3 

53,490 
71.970 

17, 110 
23,880 

39.3 
54.8 

108,600 
98,730 

34,340 
31.360 

79.8 
64.5 

582 


tUVETED  JOINTS. 

j\"  PLATE. 
[Figures  in  beavy-faced  type  denote  manner  of  fallai«.] 


tfc- 


RIVETED  JOINTS. 


585 


A"  PLATE. 


Acta*] 
thick- 

pljite. 


Sectional  Men 
of  pUte. 


Inch. 


GrasA. 


8q.  in. 


.424 
.420 


.425 
.423 


.428 
.440 


.409 
412 


Net. 


8q.  in. 


5.94 
5.90 


5.95 
5.03 


5.79 
5.94 


e.i4 

6.19 


422 


^5.81 


Bearing 

nnr- 
finceof 
riveta. 


Shear- 

inff 
area  of 
riveta. 


j  Maximum  ttresa  on  Joint;  poanda  per 
Tensile  I  aquareinch. 

Htrenjtth  i  — 


of  plate  ,  Tension 
per 


aqaare 
inch. 


on  groas 
section 
of  plate. 


Sg.  in. 


3.35  ! 
3.24 


8.35 
3.24 


3.54 
8.55 


3.96 


3.96 


8q.  in.    Pounds. 


2.60 
2.66 


5.21 
5.36 


4.49 
4.78 


4.29 
4.48 


3.69 


4.21 
4.21 


&41 
&41 


7.21 
7.21 


7.21 
7.21 


I 


6.01 


50,390 
52. 910 


61,660  i 
61.6i0| 


60.000  , 
50,390 


52.910 
52, 910 


59,000 


Tension 

on  net 

aeotion 

of  plate. 


27.580 
28,530 


40,620 
37,910 


48,000 
51.040 


43,150 
38.870 


7S,lfiO 
60,880 


70,670 
66,040 


43,530  .      66.990 
40,380       08,200 


Conipres- 

aion  on 

bearing 

surface  of 
rivets. 


38,850 


iMSiOgO 


Shearing 
on  rlvnta. 


1,000 
1,270 


46,800 
41.040 


55,640 
48,810 


62^10 
55,800 


61, 170 


EiH* 

ciency 

of  Joint. 


[  Percent 


88,010 
80,080 


28,740 
26,780 


34,650 
32,020 


37,070 

34.670 


87,660 


46.4 
53.0 


65.8 
61.4 


73.1 
65.4 


82.3 
76.3 


65.8 


584 


RIVETED   JOINTS, 


/a"  PLATE. 
[Fi^urea  in  heavy-fttoed  type  df^uotemauner  of  failure.] 


No. 

<»r 

teat. 


Sheet  let  ten*. 


Plate. 


5137  L— M 

5138  O— M 


(Njvere. 


5149  M— L  . 

5150  M— M  . 


5151  ,K— K 

5152  '  L— O 


515:1  I  0—0 
5154  !  O— O 


5156 


K-K 


StA'le  of  Joint. 


I 


J4V02 


J 


T.F'n 


{ 


TOJ 


I 


ooqoooo 

OOOOCXDOl 


J 

I 

1 


r 


I4700 


*\ 


1  ( 


'     NoTDiaal 
*       thlcknea»— 


?        < 


> 


< 


% 


Plate. 


Jneh. 


t 


t 


^ 
A 


Cov- 
ers. 


Siseand 
kind  of 
bolei. 


Imtk. 


IdrilM   . 
ipnncbad 


I  drilled.. 


idriU«4. 
I  pouched . 


I  drilled.. 
I  punched 


IdriDed 


BIVETED  JOIKTS. 


585 


A"  PLATE. 


Actual 
thick- 
neaaof 

plate. 


Inch. 


Sectional 
of  plate. 


(rrosa. 


Sg.  in. 


Net. 


Bearing 

eiir- 
finoeof 
rivets. 


424 
420 


,425 
,423 


428 
440 


.409 
,412 


5.94 
5.90 


Sq.itt. 


5.95 
6.03 


6.T9 
5.94 


6.14 
6.19 


.422    ^5;  81 


3.35 
3.24 


3.35 
3.24 


3.54 
3.55 


3.95 


3.96 


8g.  in. 


2.60 
2.66 


5.21 
5.36 


4.49 
4.78 


4.29 
4.48 


3.69 


• 
Shear- 
ing 
area  of 
rivete. 


Sq.iin. 


4.21 
4.21 


8.41 
8.41 


7.21 
7.21 


7.21 
7.21 


6.01 


Tennile 

Htrength 

of  plate 

per 
square 
inch. 
/ 


Poundt. 


Maximum  stress  on  ioint;  pounds  per 
square  inch. 


59,390 
62.910 


Tension 

on  gross 

se^ion 

of  plate. 


61,660 
61.  "~ 


59.000 
50,390 


52,910 
52, 910 


59,000 


Tension 

on  net 

section 

of  plate. 


27.580 
28,530 


40,620 
37,910 


48,900 
51,040 


43,150 
38.870 


72,lfiO 
60,880 


70,670 
66,040 


Compres- 
sion ou 
bearing 

surface  of 
rivets. 


43,530 
40.380 


66.990 
68,200 


38,850 


56,990 


63,000 
63,270 


46,800 
41,040 


Effi- 
ciency 
Shearing  of  joint, 
ou  rivets. 


Percent. 


55,640 
48,310 


63^10 
55,800 


61, 170 


88,010 
80,980 


28,740 
26,730 


34,650 
32,020 


37,070 

34,670 


87,660 


46.4 
53.9 


65.8 
61.4 


73.1 
65.4 


82.3 
76.3 


65.8 


586 


RIVETED  JOIHTS, 


A"  PLATE. 
[FigHTM  in  hfuivy-faG«d  type  denote  maimer  of  failure.] 


Ko. 
of 

test. 


Sheet  letterH. 


Plate.     Covers. 


5157 


K-K 


5158 


O-P 


5150 


P— P 


5160 


L— L 


Nominal 
thicknees — 


Sise  tod 
kinder 

Cot.        holM. 

era.  • 


r 


OOQPO 

ockiOTSo^ 

O  O'O  O  O  I 


r 


) 


O  OfO  o  o 

O  O^Q  O  O 

oo-o-o-o- 


JU.10J 


I 

1 


> 


t 

k 


k 


> 


/« 


Jnek 


ludL 


Idiilkd 


i  drilled 


i  drilled... 


{drilled 


RIVETED  JOINTS. 


^  587 


A"  PLATE. 


Aetittl! 

thick-1 

ness  of  1 

plate.  '■■ 

1 

Sectional  area 
of  plate. 

BaarltiS 
■or- 

face  of 
rivets. 

Shear- 
tog 

area  of 
rivets. 

Tensile 
stren^b 
•f  plate 

per 

square 

inch. 

Maximum  stress  on  joint;  pounds  per 
square  Inch. 

Gross. 

Xet. 

TflBsion 

on  gross 

section 

of  plate. 

Teaaioa 

on  net 

section 

of  plate. 

Compres- 

SMBOn 

bearing 

surface  of 

rivets. 

Sheviiig 

on  rivets. 

Effi- 
ciency 
ofjotot. 

Inch, 

Sq,'  in. 

Sq.vn, 

&q.  in. 

8q.  ift. 

> 

Percent. 

.432 

5.93 

4.04 

5.06 

9.02 

50.000 

45,720 

67,100 

47,900 

30,060 

77.5 

.412 

8.20 

4.40 

• 

5.41 

9.02 

« 

1 

52,910 

48,710 

68,680 

65,820 

33,480 

92.1 

.432 

5.52 

4.01 

4.54 

7.21 

58,090 

48,040 

0 

• 

66,180 

1 

56,410 

• 

36,780 

82.7 

.438 

5.91 

4.38 

4.60 

7.21 

59.390 

46,430 

62,650 

• 
59.650 

88,060 

78.2 

' 

1 

% 

• 

.  ~ 

•   K 


'^mIM 


'588 


RIVETED   JOINTS. 


/,"  PLATE. 
[Fi^re*  in  heavy-faced  type  denote  manner  of  failure.] 


Sheet  letters. 

Nominal 
thickness — 

1 

Size  and 
kind  of 
hotoi. 

No. 

of 

teat. 

Plate. 
P-K 

L-L 
Q--Q 

1 
Covers. 

Style  of  joint. 

Plate. 
Inch. 

>   A 

Cot- 

era. 

5139 

o6S)6o 

Inek. 
U  drilled. . 

Udrilkd.. 

- 

li  drilled.. 
UdriUed.. 

-^ 

> 

*5140 

oopooo 

T 

^     < 
\       1 

1 

I  Ji 

L             1 

> MTJtf 

^ 

•5141 

1 

r^  r^r^  r\r 

• 

> «••«  A 

1  ~  1 
J 

*5142 

1     ' 

ooo  oo 

i  < 

1 

1 

1 

J^ jar&r ' — H 

*  Pulled  off  rivet  heads. 


RIVETED   JOINTS.  ^ 

/,"  PLATE. 


.  589 


ActllAl  ;- 

thick*  i 
neMof ! 
plate.    Gross. 


Sectional  area 
of  plate. 


Net. 


Inch.     S*i.\n. 


Sq.in. 


Bearing 

sur- 
face of 
rivets. 


8q.  in. 


.428        5.16 


.421     -  6w01 


438 


.422 


6.01 


6.61 


1.95 


3.21 


2.89 


8.28 


3.16 


2.74 


3.97 


2.61 


Shear- 
ing 
area  of 


Tensile 
strength 
of  plate 
per 


Maxiroiim  stress  on  Joint ;  pounds  per 
sqnaro  inch. 


rivets. ,   s<]nare 
inch. 


Tension  j  Tension  ^™P™* 

A.  sion  on 

on  gross     on  net  J-^-j" 

section      section  .rSTi??*! 

ofplate.  i  of  plate.  »«^X«^ 


fiq.  in. 


7.36 


7.36 


6.14 


Pouuda. 


58.090 


51.390 


6.14        56,960 


28,190'     74«610 


61,660         34,850 


73,490 


33,560 


30,420 


61,400 


50,650 


45.320 


60,280 


73, 610 


76. 170 


Shearing 
on  rivets. 


Effi- 
ciency 
of  Joint. 


Percent. 


19, 770  48. 5 


28,460 


32,850 


32,750 


56.6 


56. '9 


53.4 


RETESTS  BY  TENSION  AND  COMPRESSION  OF  SPECI 
MENS  FROM  WROUGHT-IRON  BAR  NO.  601. 


[See^port  of  Tests,  1882,  pftge  195,  for  original  test.] 


591 


578 


RIVETED  JOINTS. 


I"  PLATE. 
[Figures  in  heavy -faced  type  denote  manner  of  failure.] 


Sheet  letters. 


Covers. 


4977 


4M1 


4M3 


4965 


B~E 


E-K 


E— E 


4979 


B— E 


Nominal 
thicluK 


Style  of  joint. 


11 


,< 


k 


> 
> 


1 

1 

1 

1 

1 

( 

i 

1 

1 

1 

* 

' 

I 


f 


•ura^' 


L 


< 


> 


< 


JncA.   Inek,        Inch, 


Siiea^ 

kind  of 

holes. 


ldrJ3l6d. 


idiilkd. 


idriHed.... 


i  drilled 


1  drilled 


BIVETED  JOINTS. 


579 


I"  PLATE. 


Actual 
thick- 

nc«8of 
plate. 


Inch. 


Sectional 
of  plate. 


Gross. 


Sq.  in. 


.379 


388 


,387 


384 


.384 


6.00 


4.08 


4.06 


4.61 


Net. 


8q.in. 


4.55 


4.96 


Bearing  Shear- 

snr-    *     Ing 
face  of  I  area  of 
rivets,  i  rivets. 


8q,in. 


Sq.  in. 


2.27 


2.33 


2.32 


2.88 


2.63 


1.75 


3.46 


X93 


D.42 


2.65 


3. 48        5. 30 


Tetksile 
strength 
of  pUte 

per 

square 

inch.* 


Maximum  stress  on  Joint;  pounds  per 
square  Inch. 


Tension 
on  gross 
section 
of  plate. 


Pounds. 


5.30 


3.03 


57. 130 


58,340 


58,340 


58,340 


58,340 


44,050 


25,050 


40. 570 


Tension 

on  net 

section 

of  plate. 


54,880 


45,440 


70,990 


42,150 


07,470 


Compres 

sion  on 

bearing 

surface  of  i 

rivets. 


Shearing 
on  rivets. 


119,800 


60,500 


47,330 


56,160 


33,050 


57,100 


78,330 


28,870 


89,950 


31,080 


36,660 


88,270 


Effi- 
ciency 
of  joint. 


Percent. 


78.1 


44.4 


69.5 


72.2 


56. 6 


■»       '."" 


580 


RIVETED  JOINTS. 


I"  PLATE. 
[Figures  in  hMivy-faced  tpye  denote  mumer  of  failure.] 


/ 

Sheet  letters. 

No. 
of 

test. 

PUte. 

CoTera. 

4981 

• 

E-D 

4983 

• 

- 

Style  of  Joint. 


Nominal 
thickneeB 


Plato. 


Ineh. 


i 


> 


> 


Cov. 
era. 


Sixe 
kiBd«f 
holea. 


Jneh. 


IdriUed 


IdriUed 


I'i  PLATE. 


4956 


5144 
5143 


L 
L 


5145 


O 


6146       H 


N   i   N 


O 

P 


8 


n 


M 


t 


1 


< 


i 


idriDed 


A 


{driOed.- 
f  pancbed 


* 


{drilled..- 
IpanolMd 


RIVETED   JOINTS: 


681 


I"  PLATE. 


tvad 
ck- 
•  of 

kto. 

Section*!  Ares 
of  plate. 

Gross. 

Net. 

^ 

Sq.in. 

Sq.in. 

- 

385 

4.56 

2.63 

370 

5.81 

8.46 

Bearing 

sur- 
face of 
rivets. 


Bq.in. 


3.85 


3.70 


Shear- 
ing 
area  of 
rlTots. 


8q,in. 


7.85 


7.85 


Tensile 
strength 
of  plate 

per 
•qnare 

inch. 


Pound*. 


53,730 


56,670 


Maximnni  stress  on  Joint;  pounds  per 
square  inch. 


Tension 

on  gross 

section 

of  plate. 


88,790 


Tension 

on  net 

section 

of  plate. 


43,050 


67,100 


60,070 


Compres- 
sion on 
hearing 

sarfaoe  of 
rivets. 


Shearing 
on  rivets. 


45,840 


61.780 


22.480 


Effi- 

ciencj 

of  joint. 


Percent. 


20.120 


72.2 


76.0 


A  PLATE. 


427 


440 

440 


434 

421 


5.38 


6.16 
6ri7 


5.86 
5.00 


4.05 


3.48 
3.38 


3.58 
3.40 


2.56 


2.00 
2.79 


2.28 
2.29 


7.07 


8.41 
8.41 


7.21 
7.21 


59,000 


59,390 
50,390 


52.910 
61,660 


48,120 


23.360 
32,540 


63,300 


42,250 
39.740 


41,860 
60,410 


60,100 
66,600 


100.100 


53.490 
71.970 


108,600 
98,730 


80,880 

88.8 

/ 

17. 110 
23,880 

39.3 
54.8 

34,340 
31,360 

79.8 
64.5 

582 


RIVETED  JOINTS. 


/,"  PLATE. 


[Figures  in  iieavy-faoed  tyi>e  denote  maimer  of  failure.] 


Sheet  letters. 


No. 

of 

test. 


Plate. 


5147 
5148 


0 


5155 


4968 


5131 
51i2 


Covers. 


P 
P 


N 


O 


K-K 
N— O 


5133' 
5134 


K-K 

N-N 


5135    M— M 
5136 


Style  of  Joint. 


QOO  OO 


r 


jMr^ 


1 


'l 


I. 


I idToa 


J 


Ifoiniiift] 
tbickneae- 


111 

< 


< 


Plate. 


Cov- 
ers. 


Tneh. 


s 


il 


t 


< 


IS 


< 


i 


< 


< 


?. 


i 


Sixeud 

kind  of 

b<rieB. 


Ineh. 


t 


/ndL 


I 


drilled  . 
panehed 


••««•< 


IdrUled 


IdrillMl 


IdriUed.. 
{puiiGhed 


{drillBd.. 
4pancbed 


I 


*  SdriUed.. 
punched 


-    BIVETED  JOINTd. 


683 


ft"  PLATE. 


AckiAl 
thiok- 

pUte. 


SeoUoaal 
of  plftte. 


Gross. 


/imA. 


,418 
,411 


Sq.  in. 


«.20 
6.17 


,4S6 


.400 


.437 
.415 


.437 
.413 


5.84 


6.80 


6.13 
4.00 


6.65 

6.37 


.433 
.420 


5.80 
#5.80 


Bearing 
I    tur- 
I  face  of 
Net.     riTeta. 


Sq.in. 


4.03 
3.84 


Sq.  in. 


3.06 


8.85 


3.13 
1.86 


3.56 
3.37 


2.05 
2.05 


2.17 
2.23 


1.86 


4.00 


2.00 

3.01 


Shear- 
ing 
area  of 
rivets. 


Tensile 

strength 

of  plMe 

per 

square 

inch. 


8q.  in. 


3.00 
2.00 


2.05 
2.04 


Poundt. 


7.21 
7,21 


6.01 


15.71 


4.81 
4.81 


4.81 
4.81 


4.81 
4.81 


53.010 
61.650 


50.000 


61,140 


50.000 
53,010 


50,000 
61,140 


61,660 


Maximum  stress  on  Joint;  pounds  per 
square  Inch. 


Tension 


Tension 
on  gross      on  net 
seetion   |  section 
of  plate,    of  plate. 


44,150 
86.660 


40,270 


43,360 


81.740 
27.820 


31.100 
30,370 


20,240 
31.870 


e7,M0 
67,410 


bString  I  Shearingof  Joiit. 
rivets.    I 


126.130 
101,430 


50,100 


66,S40 


76,290 
70,100 


67.420 
68,83(0 


58,400 
68,680 


>26.450 


*  Pulled  off  rivet  heads. 


62.440 


64,350 
46,110 


57,730 
54,560 


68,400 
63,840 


Ptrc^t. 


37.060  \ 
31,870 


80,180 


16,260 


38,780 
28,860 


86,880 
38,010 


S6,870 

38,020 


83.4 
60.0 


68.8 


70.0 


53.8 
52.6 


•63.7 
40.7 


47.4 


584 


RIVETED  JOINTS.    • 

T^"  PLATE. 
[Figures  in  heavy-faced  type  di»uole  manner  of  failure.] 


No. 
test. 


Sheet  letterH. 


riate. 


5137  i  L— M 

5138  J  O— M 


t 'overs. 


I 

5149  1  M— L 

5150  M-M 


5151  K- 

5152  '  L- 


.0 


5153  O- 

5154  O- 


-0 
-0 


5156  K-K 


I   ^ 


Style  of  joint. 


I 


I4.':02 


) 


J.F'n 


f 


2«roj 


L 


ooopooo 
ooooooo 


} 

i 


r 


M7oo 


"1 


«     < 


Kominal 
thickness— 


Ineh. 


%' 

\ 


< 


I 


t 


Size  and 

kind  of 

hokft. 


Inch. 


iiicA. 


{drilkd   . 
I  punched 


{dnlled.. 
I  punched 


i  drilled...! 
I  punched  . , 


fdriUed... 
I  punched  . 


I  drilled  -  ■ 


BIVETED  JOINTS. 


585 


A"  PLATE. 


Actn*! 
thick- 

DftMOf 

plate. 


/fi«A. 


Sectional 
of  plate. 


Groaa. 


8q.  in. 


.424 
.420 


.425 
.423 


.428 
.440 


I 


.400 
.412 


Net. 


Bearing 

■nr- 
fikceof 
riveta. 


Bq.in. 


5.M 
5.90 


5.95 
fi.03 


5.79 
5.04 


6.14 
«.10 


422   ^5.81 


Sq.in. 


3.35 
3.24  ' 


3.35 
H.24 


3.64 
3.55 


3.96 


3.96        3 


Shear- 
ing 
area  of 
riveta. 


Sq.in. 


Tenaile 
Htrength 


Maximum  atreaa  on  joint;  pounda  per 
aqnare  inch. 


of  plate  I  xenaion 


3.60 
2.66 


5.21 
5.36 


4.49 

4.78 


4.29 

4.48 


4.21 
4.21 


a  41 

8.41 


7.21 
7.21 


per 

aqnare 

inch. 


PoundM. 


7.21 
7.21 


6.01 


on  groaa 
section 
of  plate. 


60,390 
62, 910 


61,660 
61. 


59.000 
50,390 


52,910 
62,910 


Tenaion 

on  net 

neotion 

ot  plate. 


27,580 
28,530 


40,620 
37,010 


48,900 
51.940 


72,160 
69,880 


43,150 
38.870 


70,670 
06,040 


43.630 
40,380 


06,900 
08,200 


59,000  '      38,850 


Comproa- 
aion  on 
bearing 

surface  of 
riveU. 


56,990 


I     Sffi- 
ciency 
Shearing  of  joint, 
on  riveta. 


63.000 
68,270 


46,800 
41,940 


55,640 
48, 310 


62^310 
55,800 


61, 170 


Pftent. 


88,910 
89,980 


28,740 
26,730 


.S4,6S0 
32,020 


37,070 

34,670 


87,660 


46.4 
63.0 


65.8 
61.4 


73.1 
65.4 


82.3 
76.3 


66.8 


586 


RIVETED  JOINTS. 


[Figares  in  heavy -faced  type  denote  mftnner  of  failure.  ] 


Ho. 
of 

teat. 


Sheet  letters. 


liate.  Coven*. 


6157 


K-K 


51S8 


O-P 


5150 


P— P 


5100  L— L 


Style  of  Joint. 


l 


J 


ooopo 

Q  O^O  O  0 1 


r 


) 


) 


O  OfO  o  o 

O  O^Q  O  O 

oo-0'-o•o^ 


I 


1 


I     Nominal 
'  thickneaa — 


:< 


> 


> 


k 


Plate. 


Sim  and 
{     kind  of 
Cot-  i      boles, 
en.  ! 


Inch.    Inch.'       InA. 


lit 


i  driUed  ... 


I  drilM 


idriUed 


I  drilled 


k 


RIVETED  J0IKT8. 


'  587 


7,"  PLATE. 


HV 


Sectiooal 
of  pUto. 


▲«tnal 
thiek-'^ 
neasof 
plate.  I  GitMA. 


Jfuh.     Sq.  in. 


.432 


.412 


,432 


.438 


5.03 


6.20 


Xet. 


Bmuihsi 


8q.  in. 


5.52 


6.91 


4.04 


4.40 


face  of 
rivets. 


8q.  in. 


5.66 


Shear- 


Tensile 
stren^b 


Maximum  stress  on  joint;  pounds  per 
square  inch. 


ing      •t  plate 
area  of '      per 
rivets,     scjaare 
inch. 


8q.  in. 


9.02 


5.41 


9.02 


4.01        4.54 


4.38 


4.60 


Pouiub. 


50,000 


52.910 


7.21 


58.090 


on  gross 

section 

of  plate. 


7.21        59,390 


45,720 


Compres 

^      sien  on 
on  net      wTT-i..  „ 


section 
of  plate. 


67,100 


48, 710 


68,680 


bearing 

surface  of 

riveta. 


on  rivets. 


48,040      66,180 


46,430 


62,050 


47,900 


56,820 


58,410 


60,650 


30,060 


33,480 


Effi- 

oieaoy 

of  joint. 


Percent. 


86,780 


88,060 


77.5 


92.1 


82.7 


78.2 


♦^ 


■588 


RIVETED   JOINTS. 


/b"  plate. 

[  Fl^rea  in  heavy-faced  type  denote  manner  of  failare.] 


Sheet  letters. 


No. 

of 

teat. 


Plate.     Covers. 


5130 


'5140 


P-K 


M^M 


5141     L~L 


•5142 


Q-Q 


Style  of  joint. 


J 


ooooo 


ooooo 


k-JH'-^ 


r 


jarer- 


i 


1 


Kominal 
thickness — 


< 


> 


< 


< 


X 


< 


> 


> 


> 


Sice  sad 
kind  of 
holes. 


Inch. 


U  drilled 


lidriUsd.. 


li  drilled.. 


UdiiUed 


*  Pulled  off  rivet  heads. 


RIVETED   JOINTS.  * 

s 
/,"  PLATE. 


.  589 


Actual 
thick- 
neMof 
plate.  '■  GroM. 


Sectional  area 
of  plate. 


Net. 


Int^.     Sfj.in. 


Sq.  in. 


.428 

1 

1 
5.16 

- 

t 

.421 

•  0.01 

.438 

6.01 

.422 

6.61 

Bearing 

sur- 
face of 
rlTots. 


Shear- 
ing 
area  of 
riveta. 


Sq.  in. 


1.05 


3.21 


3.85 


3.28 


3.16 


2.74 


3.97 


2.61 


Tensile 
strength 
of  plato 

per 

Bjquare 

inch. 


Maximum  stress  on  joint ;  pounds  per 
square  inch. 


Tension  j  Tenlon  <^»P™ 
on  gross     on  net      iL«-s«l 

section      section    .r!?5J°f^ 
ofplat*.|ofpUte.  •'SvX''' 


Sq.  in.     Pound*. 


7.36 


7.36 


6.14 


6.14 


58,090 


6U650 


5^300 


56,960 


28,100^ 


34,850 


33,560 


30,420 


74,610 


78,400 


61,400 


50,650 


45,320 


66,280 


73, 610 


76, 170 


Shearing 
on  rivets. 


Effi- 
ciency 
of  Joint. 


Percent. 


19,770 


28,460 


32,750 


48.5 


56.6 


32, 850  56.9 


53.4 


604 


TEMPERATURE  TESTS. 


No.  5243. 

Mark  2. 
Diameter,  ''.798. 
Sectional  area,  .50  square  incli* 
Gauged  length,  5''. 


Applied  loAda. 


TotiL 


Poundi. 
500 
2,600 
5,000 
7,600 
10.000 
12,500 
15,000 
17,500 
20,000 
22.500 
25,000 
25,500 
20,000 
26,500 
27,000 
27,500 
38.000 
28,500 
2B,000 
29,600 
80,000 
30,800 
27,500 
28.000 
28.500 
29.000 
29,500 
30,000 
30,500 
81,000 
81,500 
32.000 
32,500 
33,000 
33,500 
34.000 
84,500 
35,000 
85,500 
36,000 
36,500 
37,000 
37,500 
38,000 
38,500 
39.000 
39,600 
40.000 
40,500 
41,000 
41,500 
42.000 
42,600 
43,000 
34,000 
0 


PerMosre 
incn. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
61,000 

52,ooa 

53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,090 
60,000 
60,600 
65,000 
66,000 
67,000 
68,000 
69,000 
OO.OCO 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70,000 
71,000 
72.000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85,000 
86,000 


In  ganged  length. 


Elongation. 


0. 
.0007 
.0016 
.0026 
.0034 
.0048 
.0062 
.0061 
.0070 
.0070 
.0089 
.0090 
.0002 
.0094 
.0095 
.0097 
.0100 
.0102 
.0103 
.0105 
.0107 


.0260 

.0915 

.0940 

.0962 

.1032 

.1105 

.1187 

.1250 

.1326 

.1400 

.1470 

.1575 

.1670 

.1775 

.1868 

.1980 

.21 

.22 

.24 

.25 

.26 

.» 

.30 

.32 

.36 

.88 

.42 

.45 

.51 

.60 

.69 

.94 


1.83 


Set. 


Inch. 
0. 


0. 

of 


.0002 
.0002 
.0002 


.0003 


Bemarka. 


Initial  load. 


.0003 


Elastic  limit    Load  fill. 


Tensile  stevngtlL 
At  time  of  rupturs. 
=26. 6  per  cent. 


Elongation  of  inch  sections,  'M6,  ''.24,  ''.64*,  ".22,  ".17. 
Diameter  at  fracture,  ".54;  area,  .229  square  inch. 
Contraction  of  area,  54.2  per  cent. 
Fractured  at  the  middle  of  stem*    Appearance^  fine  silky* 


TEMPERATURE  TESTS. 


606 


No.  5548. 

Mark  i. 


uneter,  ''.714. 

^tional  area,  .40  square  inch. 

aged  length,  5'^ 


applied  loads.. 


tal. 


ndM. 

400 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

000 

400 

800 

200 

600 

000 

400 

000 

400 
800 
200 
600 
000 
400 
800 
200 
600 
000 
400 
800 
200 
600 
000 
400 
800 
200 
600 
000 
400 
800 
200 
OOO 
000 
400 
800 
200 

flpo 

000 
400 
0 


Per  Moare 
incn. 


Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
35,000 
40.  too 
45,000 
50,000 
55,000 
56,000 
67,000 
58,000 
69,000 
60,000 
61,000 

55,000 

56,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65.000 
66,000 
67y4K)0 
68,000 
09,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78.000 
70,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 

86,ooa 

0 


In  gauged  length. 


EloQgatioii. 


{ 


Inehet. 

0. 

.0006 
.0016 
.0024 
.0082 
.0041 
.0050 
.0058 
.0066 
.0076 
.0085 
.0004 

-vOOOS 
.0096 
.0099 
.0101 
.0103 
.0105 
.0140 
.0200 
.09^ 
.0958 
.1000 
.1038 
.1125 
.1194 
.1252 
.1337 
.1895 
.1435 
.1564 
.1636 
.1725 
.1880 
.1995 
.2079 
.2228 
.2377 
.25 
.27 
.29 
.30 
.82 
.35 
.88 
.40 
.45 
.50 
.56 
.66 
.88 

1.32 


Set. 


Inch. 

0. 

0. 


0. 
0. 
0. 
0. 
0. 
0. 
0. 


Remarks. 


Initial  load. 


0. 


1345 


1888 


Elutic  limit.    LeadfoO. 


Tensile  strength. 
»  26.4  per  cent. 


mgation  of  inch  sections,  'M9,  ^'.23,  ''.52»,  ".20,  ".18. 
imeter  at  fracture,  ".49;  area,  .189  square  inch. 
Qtraction  of  area,  52.8  per  cent, 
ictured  at  middle  of  length.    Appearance,  fine  silky. 


606 


TEMPBBATUHE   TESTS. 


Diameter,  '^714. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5'^ 


No.  5549. 
Mabk4. 


Applied  loadt. 


TotaL 


400 

2,000 

4,000 

8,000 

12,000 

16,000 

20.000 

20,400 

20,800 

21,200 

21,600 

22,000 

22,000 


22,400 


22,800 
*23*200* 


23,600 
21,600 


22,000 
22,400 
22,800 
23.200 
23,600 
24,000 
24,400 
24.800 
25,200 
25,600 
26,000 
26,400 
26,800 
27,200 
27,600 
28,000 
28,400 
28,800 
20,200 
29,600 
80,000 
80,400 
80,800 
81,200 
81,600 
82,000 
82,400 
82,800 
33,200 
83,600 
34,000 
84,400 
34.480 
28,900 
0 


Per  sqnare 
inon. 


Pottfui*. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
50,000 
61,000 
62,000 
58,000 
54,000 
55,000 
56,000 
56,000 
55,000 
56,000 
66,000 
57,000 
57,000 
58,000 
58,000 
50,000 

54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
54,000 
64,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62,000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60.000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
70,000 
80,000 
81,000 
82,000 
83.000 
84,000 
85,000 
86,000 
86,200 


In  gftnged  length. 


Elongfttion. 


Inehst. 
0. 

.0006 
.0015 
.0032 
.0052 
.0060 
.0088 
.0090 
.0091 
.0003 
.0095 
.0097 
.0007 
.0006 
.0008 
.0100 
.0100 
.0103 
.0103 
.0104 
.0104 


.0238 

.0338 

.0392 

.0565 

.0658 

.0606 

.0728 

.0767 

.0776 

.0783 

.0840 

.0870 

.0938 

.1015 

.1095 

.1164 

.1224 

.1300 

.1380 

.1457 

.1530 

.1620 

.1732 

.1865 

.1988 

.2073 

.2158 

.2365 

.25 

.27 

.29 

.31 

.82 

.34 

.88 

.41 

.45 

.50 

.55 

.63 

.78 

.91 


1.20 


Set. 


tneK, 

a 

0. 


.0001 

'.*66o2' 


.0002 


1320 


1630 


Bemarks. 


Initial  load. 


Second  applieatiota  of  thia  load* 
After  10  mlnatee. 
After  15  minutea.' 

After  10  minutea. 

After  10  minatea. 

Afler  10  minutes. 
Elastic  limit.    Soatalned  momentarily,  tltea  kMd 
fell. 


After 
After 
After 
After 
After 
After 
After 
After 


6  minntea. 
10  minatea. 
15  minutea. 
20  minutea. 
25  minutea. 
30  minutea. 
35  minutea. 
50  minutea. 


Tensile  atrengtii. 
At  time  of  ruptoie. 
=  24. 0  per  cent. 


Elongation  of  inch  sections,  ''.16,  ".18,  ''.49*,  ".20,  'M7» 
Diameter  at  fracture,  ".50;  area,  .196  sqnare  inch. 
Contraction  of  area,  51.0  per  cent. 
Fractured  3.  "25  from  the  neck.    Appearance,  fine  silky. 


TEMPERATURE  TEBTS. 


No.  5241. 


607 


Mark  4. 

meter,  '^798. 

tional  area,  .50  square  inch. 

iged  length,  6^^ 


pplied  loftdi. 

In  g»aged  length. 

Remarks. 

• 

•L 

incli. 

Elongation. 

Set 

M» 
)00 

1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45.J00O 
50,000 
51.000 
52,000 
53.000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
59,500 
55.000 
56.000 
67,000 
68,000 
69.000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
69,IHW 
70,000 
71,000 
72,000 
73,000 
74,000 
76,000 
76,000 
77.000 
78.000 
79,000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
86,820 

Inchet, 
0. 

.0005 
.0012 
.0020 
.0029 
.0038 
.0047 
.0056 
.0066 
.0073 
.0083 
.0064 
.0087 
.0068 
.0090 
.0091 
.0093 
.0095 
.0097 
.0096 

Jfidk. 

0. 

0. 

IniUalload. 

m 

Blaatie  limit. 
Load  fell. 

Tennile  atrength. 
At  time  of  rnptorow 
=27.0  percent. 

MM) 

MM 

0. 

mo 

iOO 

WO 

wo 

.0000 

MM) 

soo 

.0000 

M» 

soo 

wo 

wo 
wo 

0. 

wo 

wo 

wo 

750 

WO 

.0145 

.0460 

.0950 

.0900 

.1029  ' 

.1098 

.1160 

.1197 

.1310 

.1390 

.1470 

.1550 

.  1612 

.1743 

.1818 

.1940 

.2035 

.21 

.23 

.26 

.27 

.28 

.30 

.33 

.35 

.37 

.40 

.43 

.47 

.63 

.60 

.70 

.95 

wo 

wo 

wo 

500 

MO 
!W0 

.0073 

OOO 

500 

(WO 

500 

IWO 

500 

OOO 

!W0 

(WO 

500 

IWO 

IWO 

• 

(WO 

IWO 

(WO 

500 

IWO 

500 

MW 

500 

MW 

500 

OOO 

SCO 

OOO 

CIO 

500 

0 

0 

1.35 

- 

•ngation  of  inch  sections,  'M7,  ".35,  '^45•,  ".20,  ".18. 
uneter  at  fractnre,  ".55;  area,  .238  square  inch, 
itraction  of  area,  52.4  pier  cent. 
Lctured  3"  from  the  neck.    Appearance,  fine  silky. 


^  608 


TEMPERATURE   TESTS, 


No.  5241. 

Mark  6. 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Oaueed  length,  5'*. 


Applied  loads. 


ToUl. 


Pounds. 
500» 
2,500 
5,000 
7,500 
10,000 
12,500 
15.000 
17,500 
20.000 
22,500 
25,000 
27,500 
28.000 
28,500 
29.000 
29.500 
30,000 
30,500 
31.000 
31,500 
82,000 
82,100 
29,000 
29,500 
80,000 
30,500 
81,000 
31,500 
32,000 
32.500 
83,000 
83,500 
84,000 
34,500 
85,000 
85,500 
86,000 
36,500 
37,000 
87,500 
38,000 
38,500 
39,000 
89,500 
40.000 
40,500 
41,000 
41,500 
42.000 
42,500 
43,000 
43,500 
44,000 
44.500 
34,300 
0 


Per  square 
inch. 


Pounds. 

1,000 

5,000 

10,000 

15,000 

ao.ooo 

25,000 
30,000 
35,000 
40,000 
46,000 
60,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
64,200 
68,000 
50,000 
60.000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,000 
70.000 
71,000 
72,000 
73,000 
74,000 
75.000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86.000 
87.000 
88,000 
89,000 


In  gauged  length. 


Elongation. 


Jnehet. 
0. 

.0007 
.0015 
.0023 
.0032 
.0041 
.0050 
.0059 
.0067 
.0077 
.Qkm 
.001*5 
.0094 
.0007 
.0008 
.0009 
.0101 
.010.3 
.0105 
.0107 
.0109 
.0110 
.0165 
.0185 
.0960 
.1008 
.1050 
.1105 
.1175 
.1235 
.1300 
.1356 
.1460 
.1510 
.1670 
.1740 
.1830 
.1910 
.20 
.22 
.24 
.25 
.26 
.28 
.29 
.31 
.34 
.38 
.41 
.45 
.48 
.  56 
.64 
.79 


1.26 


Set 


Inch. 


0. 


Bemarkf. 


Initial  load. 


0. 


0. 


0. 


0. 


El  nstic  limit.    Lotdfe!!. 


Tensile  strength. 
At  time  of  fraotnro. 
=  25. 2  i>er  cent. 


Elongation  of  inch  sections,  ".15,  ".38,  ".40»,  ".19,  ".14. 
Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 
Contraction  of  area,  59.2  pier  cent 
Fractured  2".7  from  the  neck.    Appearance,  fine  silky. 


\ 


TEMPERATURE   TESTS. 


609 


No.  4539. 

Mark  6. 
Diameter,  ''.798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5". 


• 

Applied  loads. 

In  ganged  length. 

Rcmarka. 

Total. 

Per  ttquare 
iiioa. 

Elongation. 

Set. 

Pounds. 

500 

2,500 

5,000 

7,500 

10,000 

12,500 

15.000 

17,500 

20,000 

22,500 

25,000 

27.500 

28,000 

28.500 

29,000 

29,500 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20,000 
25.000 
30,000 
35,000 
40,000 
45,000 
50.000 
55,000 
56.000 
67.  COO 
58,000 
59,000 

InehM, 
0. 

.0007 
.0015 
.0024 

.oo;i2 

.0041 
.0050 
.0060 
.0068 
.0078 
.0087 
.0096 
.0008 
.0100 
.0101 
.  0103 

Inch. 
0. 

Initial  load. 

• 

0. 

.0001 
.0002 
,0002 

;ooo3 

Elasttf^  Vadt 

Load  IclL 

28.000 
28,500 
29,000 
29,500 
30,000 
31,000    . 
32,000 
33,000 
34,000 
35.000 
36.000 
37.0U0 
38^000 
39.000 
40.000 
41,000 
42,000 
43.000 
44,000 
44.290 
33,200 
0 

56,000 

57.090 

58,000 

59,000 

60,000 

62,000 

64,000 

66,000 

68,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000  ' 

88.000 

88,580 

.0225 
.0730 
.0767 
.0810 
.0870 
.1000 
.  1107 
.1272 
.1304 
.1570 
•     .17 
.19 
.22 
.24 
.27 
.31 
.38 
.46 
.63 
.78 

. 

Tenaile  at-Tf^nirt^. 

At  time  of  riiut'UlO. 

0 

1.22 

=  24.4  per  cent. 

Elongation  of  inch  sections,  'M4,  ".21,  ".57,*  ".18,  ".12. 
r>iameter  at  fracture,  ".53;  area,  .221  square  inch. 
Contraction  of  area,  55.8  per  cent. 
Fractured  at  the  middle  of  stem.    Api)earauce  silky. 

H.  Ex.  161 39 


610 


TEMPERATURE   TESTS, 


No.  4540. 


Mark  9. 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 

In  gauged  length. 

KemMrks. 

Total. 

Per  square 
innh. 

Elongation. 

Set. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12, 500 
15,000 
17,500 
20,000 
22,500 
25,000 
27,600 
28,000 
28,500 
29,000 
27,000 
27,500 
28,000 
28,500 
20,000 
29,  MO 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
30,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
47,580 
39,200 
0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
56.000 
57,000 
58,000 
54,000 
55,000 
56,000 
57,000 
58,000 
60,000 
60,000 
62.000 
64,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,166 

Inch. 

0. 
.0007 
.0016 
.0024 
.0033 
.0040 
.0049 
.0058 
.0067 
.0075 
.0084 
.0094 
.0095 
.0097 
.0102 
.0330 
.0558 
.0590 
.0607 
.0661 
.0705 
.0765 
.0848 
.0946 
.  1052 
.1185 
.1278 
.1423 
.1573 
.1745 
.19 
.21 
.23 
.26 
.29 
.33 
.38 
.46 
.60 
.77 

Inch. 
0. 

Initial  load. 

• 

1 

Elastfo  limit. 
LoftdfelL                        , 

0. 

0. 

0. 

•*•••«•■««■• 

. 

0 

Ten«ilf»  stren^h. 
At  time  of  niptoiB. 
^23.6  percent. 

0 

1.18 

............ 

Elongation  of  inch  sections:  ".14,  ".20,  ".51»,  ".20,  ".13, 
Diameter  at  fracture,  ".57 ;  area,  .255  square  inch. 
Contraction  of  area^  49  per  cent. 
Fractured  at  the  middle  of  stem.    Appearance,  Bilk7. 


N 


TEMI^KRATURE   TESTS. 


611 


No.  4541. 
Mark.  11. 


Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Pound*. 

500 

2,500 

5,UO0 

7.5W 

10.000 

12.500 

15.000 

17, 500 

20,000 

22.500 

25,000 

27.500 

29.500 

32,000 

32.500 

33,000 

33,500 

31,000 
31,600 
32.000 
32,500 
33,000 
33,500 
34,000  ^ 
35,000 
36.000 
37,000 
38,000 
38,000 
40,000 
41,000 
42,000 
43,000 
44,000 
'  45, 000 
44,000 
47,000' 
l8,00O 
49,000 
50,000 
61,000 
62,000 
53,000 
64,000 
56,000 
66,000 
56,980 
60,400 
0 


Per  an  oare 
inco. 


In  gauged  length. 


Poundg. 
1,000 
5.000 
10,000 
15.0U0 
30,000 
25,000 
30,000 
35.000 
40,000 
45.000 
50,000 
55,000 
59,000 
64,000 
65,000 
66.000 
67,000 

62,000 

63,000 

64.000 

65,000 

66,000 

67,000 

68,000 

70,000 

72.000 

74,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86.000 

88,000 

90,000 

92,000 

94,000 

96.000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112.000 

113,960 


EloDgatiun.        Set. 


Inch. 

0. 
.0007 
.0016 
.0025 
.  0<KfiJ 
.00  J  2 

.oori 

.OOfiO 
.OOfW 
.0077 
.  0()K5 
.  .000.'. 
.0104 
.0112 
.0114 
.0115 
.0117 

.  0245 

.0450 

.049) 

.0400 

.0520 

.0548 

.0590 

.06iK 

.  07:i5 

.0781 

.0870 

.09:!8 

.  1020 

.1105 

.1200 

.1202 

.1390 

.1619 

.  1620 

.1747 

.19 

.20 

.22 

.2-.) 

.26 

.30 

.Z3 

.38 

.47 

.64 


.88 


J  nek. 
0. 


Remarks. 


Initial  load. 


0. 


0. 
0. 
0. 


KlHutlc  limit 
Luud  lull. 


Tonsile  strength. 
At  time  of  rupture. 
=  17.0  i»er  cent. 


Elongation  of  inch  sections:  ".10,  ".16,  ".37»,  ".14,  ".11. 
Diameter  at  fracture,  ".04;  area,  .322  square  inch. 
Contraction  of  area,  35.6  per  cent. 

Fractured  at  the  middle  of  stem.    Appearance,  silky,  interspersed 
with  fine  granulation. 


612 


TEMPERATUBE   TESTS. 


No.  4542. 

MABKIS. 
Diameter,  ".798, 
Sectional  area,  .50  square  inch. 
Gauged  length,  5'^ 


Applied  loads. 


Total. 


Pound*. 
500 
2.500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
25,000 
27,500 
30,000 
32,500 
35,000 
35,500 
36,000 
36,500 
37,000 
35,000 
35,500 
86,000 
36.500 
37,000 
37,500 
38,000 
39,000 
40,  (KX) 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
63,000 
63,450 
50,800 
0 


Per  square 


In  ganged  length. 


i»T'"  Ko-fftton. 


PoundM. 

1,000 

5,000 

10,000 

15,000 

20,000 

25,000 

30,000 

35,000 

40.000 

45,000 

50,000 

55,000 

60,000 

66,000 

70,000 

71,000 

72,000 

78,000 

74,000 

70,000 

71,000 

72,000 

73,000 

74,000 

75,000 

76,000 

78,000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

102,000 

104,000 

106,000 

108,000 

110,000 

112,000 

114,000 

116,000 

118,000 

1^0,000 

122,000 

126,000 

126,900 


0. 
.0007 
.0016 
.0025 
.WKV2 
.0041 
.0050 
.0059 
.0067 
.0077 
.0086 
.0095 
0103 
.0113 
.0122 
.0124 
.0126 
.0128 
.0134 
.0309 
.0436 
.0457 
.0484 
.0513 
.0540 
.0666 
.0637 
.0686 
.0748 
.0805 
.0872 
.0929 
.1008 
.1067 
.  1152 
.1230 
.1310 
.1395 
.15 
.16 
.17 
.18 
.19 
.20 
.22 
.25 
.27 
.80 
.85 
.64 


.76 


bet. 


Inch. 
0. 


.0001 


.0001 


.0002 
.0663' 


Bemarka. 


Initial  load. 


RlastiollTiit 
LoadfoU. 


1155 


Tensile  atrpnfi^th. 
At  time  of  rnptore. 
=  16  per  cent. 


Elongation  of  inch  sections:  'MO,  ".19*,  '^24»,  'M3,  '^09. 
Diameter  at  fracture,  '^71;  area,  .396  square  inch. 
Contraction  of  area,  20.8  per  cent. 

Fractured  2''.3  from  the  neck.    Appearance,  fine  graniU^i  radiating 
from  a  duU  spot  at  the  circumference. 


TEMPERATURE  TESTS. 


613 


No.  4546. 

Mark  16. 
Diameter,  '^798. 
Sectional  area,  .50  square  inch. 
Gauged  length,  5''. 


Applied  loads. 


ToUl. 


Pounds, 

500 
2,500 
5,000 
7,500 
10.000 
12. 500 
15.000 
17.500 
20,000 
22,500 
25,000 
27,500 
30.000 
31,000 
32,000 
32,500 
33,000 
34,000 
34,500 

34,000 

34,500 
35,000 
35,500 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42.000 
43,000 
41.000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
50,000 
500 

5,000 
10.000 
15,000 
20.000 
25.000 
30,000 
35.000 
40,000 
45,000 
40,000 
35.000 
80,000 
25,000 
20,000 
15,000 
10,000 

5,000 
600 


Per  Muare 


In  gangeil  length. 


11^°^  Eloniftlon 


Pounda. 
1,000 
5,000 
10,000 
15. 000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
00,000 
62,000 
64.000 
65,000 
66,000 
68,000 
60,000 

68,000 

60,000 
70,000 
71,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86.000 
88.000 
00,000 
02,000 
04,000 
06,000 
08,000 
100,000 
100,000 
1,000 
10,000 
20,000 
30.000 
40,000 
60,000 
60,000 
70,000 
80,000 
90,000 
80,000 
70,000 
60,000 
60,000 
40,000 
30,000 
20,000 
10,000 
1,000 


{ 


Inch. 

0. 
.0007 
.0015 
.0024 
.0033 
.0040 
.0050 
.0058 
.0067 
.0075 
.0084 
.0093 
.0102 
.0105 
.0108 
.0110 
.0112 
.0115 
.0121 
.0158 
.0197 
.0250 
.0278 
.0296 
.0317 
.0367 
.0419 
.0465 
.0513 
.0567 
.0609 
.0677 
.0721 
.0778 
.0615 
.0881 
.0956 
.1018 
.1097 
.1119 
.0885 
.0898 
.0918 
.0937 
.0957 
.0980 
.1001 
.1024 
.1050 
.1083 
.1065 
.1046 
.1027 
.1007 
.0087 
.0065 
.0940 
.0016 
.0888 


Set. 


Inch. 
0. 


Remarks. 


Initial  load. 


0. 


0. 


0. 


.0850 
.0885 


Elastic  limit. 
Load  fell. 


Keadinjra  after  bar  liad  been  loaded  with  100,000 
pdauds  per  square  iuuh. 
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No.  454C — Qontinued. 


Applied  lofTds. 

In  gauged  len>;th. 

Total.  ' 

Per  square 

IQCh. 

1 

Elongation.         Sot. 

K«tnarkB. 

Pounds 
52.00U 
54,000 
56,000 
58.000 
60.000 
62, 000 
64,000 
66.000 
66. 8M) 
62, 900 
0 

Pounds. 
104,000 
108.000 
112,000 
116.000 
120, 000 
124,000 
128.000 
132.000 
133,  760 

Inch.             Inch. 
.12         

.14         

.16        1 

.19        ■ 

.21        1 

Tensile  strength. 
At  time  of  fVaction. 
=  13.  i>er  cent. 

.24        ' 

.30        1 

.38         

.50         

0 

.05        1 

i 

Elongation  of  iiich  sections:  ".09,  ".10,  ".17,  ".20*,  ^'.09. 
Diameter  at  fracture,  ".72;  area,  .407  square  incb. 
Contraction  of  area,  18.0  per  cent. 

Fractured  2",3  from  the  neck.    Appearance,  granular,  radiating  fr 
a  dull  spot  at  the  circumference. 
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No.  4543. . 

Mark  17. 

Diamefer,  ''.798. 

Sectional  area,  .50  square  inch. 

Ganged  lengthy  5''. 


Applied  loads. 


Total. 


Pound*. 
500 
2.500 
5,000 
7,500 
10.000 
12.500 
13.000 
17,500 
20,000 
22,500 
25.000 
27,500 
'^,000 
32,500 
31.500 
35,000 
32,000 
32.500 
33,000 
33.500 
34,000 
34,500 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 
41.000 
42,000 
43,000 
44.000 
45.000 
46,000 
47,000 
48,000 
48,000 
60.000 
52,000 
54,000 
56,000 
58,000 
60.000 
62.000 
62,  750 
62,400 
0 


Per  Bdoare 
iuch. 


Pound*. 

1,000 

5.000 

10,000 

15,000 

20,000 

25,000 

30.000 

35.000 

40,000 

45,000 

50,000 

55,000 

60.000 

«  65,000 

60,000 

70,000 

64,000 

65,000 

66,000 

67,000 

68,000 

60,000 

70.000 

72.000 

74,000 

76,000 

78.000 

80,000 

82,000 

84,000 

86,000 

88,000 

90,000 

02,000 

94,000 

96,000 

98,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

125,500 


In  gauged  lengths. 


EloDgaiion. 


Inch. 

0. 
.0007 
.0015 
.0023 
.0031 
.0040 
.0048 
.0056 
.0064 
.0073 
.0082 
.0091 
.0100 
.0109 
.0118 


.0297 

.0430 

.0438 

.0448 

.0468 

.0490 

.0507 

.0559 

.  0593 

.0041 

.0684 

.0724 

.0778 

.0828 

.0875 

.0035 

.0985 

.1042 

.1102 

.1160 

.1225 

.1300 

.16 

.18 

.20 

.23 

.29 

.42 

.49 


.46 


Set. 


Inch, 
0. 


0. 


0. 
6.' 


Remarks. 


Initial  load. 


Elastic  limit. 
Load  foil. 


.1009 


TcDsile  strength. 
At  time  of  rapture. 
=9.2  per  cent. 


Elongation  of  inch  sections:  ".08,  ".12*,  'MO,  ".08,  ".08. 
Diameter  at  fracture,  ".75;  area,  .442  square  inch. 
Contraotion  of  area,  11.0  per  cent. 
Fractured  1".85  from  the  neck.    Appearance,  tine  graiitilar. 
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JTo.  454A. 


1 


Mark  19. 


Diameter,  ''.798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6". 


Applied  IfMids. 


Total. 


Pound*. 

500 

2,500 

5,000 

7,500 

•10,000 

12,500 

15,000 

17,500 

20,000 

22.500 

25.000 

27.500, 

30,000 

.  32.500 

34,000 

31.060 
31,500 
32.000 
32,-500 
33,000 
33.500 
34,000 
34,500 
3.5,000 
36.000 
37,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43.000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
52,000 
54.000 
56,000 
58.000 
60,000 
61,800 
0 


Per  square' 
inch. 


PoundM. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
68,000 

62.000 

63,000 

61,000 

65,000 

66,000 

67,000 

68,000 

09,000 

70,000 

72,000 

74,000 

76,000 

78,000 

80,000 

*  82,000 

84,000 

86,000 

88,000 

90,000 

92,000 

94,000 

96,000 

98,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

123,600 

0 


In  gauged  length. 


Elongation. 


Set 


Inch. 
0. 


Initial  load. 


0. 


Inch. 
0. 

.0006 
.0014 
.0022 
.0030 
.0030 
.0047. 
.00.56 
.0066 
.0074 
.0083 
.0092 
.0100 
•  .0109 

.0115  ' Elanticlimit 


.0002 


.0002 


Kcniarks. 


.0179 

.02:10 

.  04.12 

.0400 

.0475 

.0488 

.  ().504 

.0527 

.  (i5^i9 

.0591 

.0037 

.0677 

.0723 

.0775 

.  0815 

.0870 

.0920 

.0970 

.1028 

.1100 

.1160 

.1223 

.1298 

.1378 

.16 

.18 

.20 

.25 

.81 


[  I^adteli. 


.50 


.1082 


Tensile  strenf^. 
=  10  per  cent. 


Fractured  under  the  maximum  load. 

Elongation  of  inch  sections:  ".08,  ".13»,  ".13»,  ''.09,  ".07. 

Diameter  at  fracture,  ".75;  area,  .442  square  inch. 

Contraction  of  area,  11.6  per  cent. 

Fractured  2".33  from  the  neck.  Appearance  of  fracture,  fine  granular. 
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G17 


No.  4545. 
Mark  22. 


Diameter,  ".798. 

Sectional  area,  .50  square  incb. 

Qauged  length,  5".    • 


Applied  loads. 


Total. 


Pounds, 

500 
2,&00 
5,0U) 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
25,000 
27,500 
30,000 
32,500 
35,000 
87.500 
40.000 
40.500 

38,000 
38,500 
30,000 
39,500 
40,000 
40,500 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
50.000 
.52,000 
54.000 
50,000 
58,000 
OO.OUO 
02,000 
62,850 
0 


Pertqiuure 
inon. 


Povndt, 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35.000 
40,000 
45,000 
50,000 
55»000 
60,000 
65,000 
70,000 
75.100 
80,000 
81,000 

76,000 

77,000 

78.000 

79,000 

80,000 

81,000 

82,000 

84,000 

86,000 

88.0U0 

90,000 

92,000 

94.000 

96,000 

98,000 

100,000 

104,000 

108,000 

112,000 

116,000 

120,000 

124,000 

125,700 

0 


In  ganged  length. 


£longation. 


huh, 

0. 

.0007 
.0015 
.0023 
.0033 
.0040 
.0049 
.0057 
.0065 
.0075 
.0082 
.0092 
.0100 
.0108 
.0117 
.0125 
.0135 
.0137 

.0267 

.0600 

.0610 

.0628 

.0610 

.0658 

.0678 

.0720 

.0768 

.0802 

.0846 

.0895 

.0944 

«  0002 

.1060 

.1120 

.12 

.13 

.16 

.19 

.22 

.29 


.26 


Set. 


Jneh. 
0. 


Bemorks. 


Initial  load. 


0. 


0. 


0. 
0.' 

6. 


ElRBt  ir  limit 
Load  fell. 


.  0825 


Tensile  utrcngth. 
=  5.2  per  cent. 


Fractured  under  the  maximum  atre.ss  ^t  center  puticli  mark  defiuin^ 
limit  of  gauged  length. 
Elongation  of  inch  sections:  ".04,  ".05,  ".05,  ".06,  ".00*. 
Fractured  at  the  neck.    Appearance,  fine  granular. 
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TEMPERATURE  TESTS. 

Compressed  bars  tested  after  a  period  of  rest  and  otlier  special  treat- 
men  t. 

These  special  tests,  with  bars  from  the  second  lot  of  metal  intended 
for  temperature  tests,  were  made  for  the  purpose  of  supplementing  a 
current  series  of  test^j  upon  the  effect  of  overstraining  and  alternate 
tensile  and  compressive  stresses  on  steel  and  cast  iron,  supplying  data 
upon  material  embracing  a  wide  range  in  chemical  composition. 

Test  334r)rr.    Steel  marked  1. 

The  tensile  strength  of  this  metal,  shown  by  specimen  No.  5243 
recorded  in  the  section  of  temperature  tests  comprising  the  tensile  tests 
of  tlie  metal,  was  78,800  pounds  per  square  inch.  It  had  an  elastic 
limit  of  59,800  pounds  per  square  inch,  and  the  test  was  characterized 
by  a  fall  of  the  load'  immediately  after  the  elastic  limit  was  reached, 
when  stretching  proceeded  under  53,000  pounds  per  square  inch  ten- 
sion. 

With  the  present  specimen,  the  elastic  limit  in  the  original  compres- 
sion test  was  50,000  pounds  per  square  inch.  This  was  the  maximum 
compression  stress  applied,  alter  which  the  bar  rested  without  load  a 
period  of  19  months.  At  the  expiration  of  this  time  the  test  was 
resumed,  loading  the  metal  by  tension. 

Apparently  there  was  a  set  of  ".0001  at  15,000  pounds  per  square  inch, 
but  no  additional  set  was  observed  at  40,000  pounds  per  square  inch. 
At  45,000  pounds  pei*^quare  inch  the  set  was  ".0004.  The  elastic  limit 
taken  at  46,000  pounds  per  square  inch  marked  the  limit  at  which 
elongations  began  to  increase  in  their  ratl^ 

There  was  no  yielding  point  or  jog  in  the  tensile  curve  like  that  shown 
by  specimen  No.  5242. 

Steel  marked  No.  4  is  represented  by  the  test  of  eleven  special  speci- 
mens. 

In  the  plain  tests  the  elastic  limit  ranged  from  59,000  to  61,000 
ponnds  per  square  inch  and  the  tensile  strength  from  86,000  to  86,820 
pouhds  per  square  inch. 

Under  compression  the  primitive  elastic  limit  is  "substantially  the 
same  as  in  tension. 

Specimen  No.  3343  was  first  loaded  by  compression  with  60,000 
pounds  Der  square  inch ;  12  days  and  16  hours  later  it  was  tested  by 
t^nsion^  at  which  time  the  elastic  limit  a^jpeared  to  be  35,0()Q  po^nd^^ 
per  squat e  inch.  The  tensile  stresses  were  increased  to  50,000  i>oundq 
per  square  inch,  causing  a  permanent  set  of  ^'.0370  in  5  inches  gauged 
length. 

The  specimen  was  then  set  aside  and  rested  without  load  a  period  of 
18  months,  at  the  end  of  which  time  the  test  by  tension  was  resumed 
and  completed. 

The  elastic  limit  was  found  to  be  64,550  pounds  per  square  inch,  or 
14,550  pounds  higher  than  the  maximum  tensile  stress  which  was 
applied  before  the  period  of  rest.  > 

It  is  a  notable  feature  of  this  test  that  there  occurred  a  slight  jog  in 
the  curve  after  this  load  of  64,550  pounds  per  square  inch  was  applied, 
when  the  metal  stretched  under  the  reduced  load  of  63,000  pounds  per 
squjire  inch. 

Commonly,  an  earlier  overstraining  by  compression  eliminates  tliis  * 
feature  when  subsequently  tested  by  tension. 

Ai'ter  having  been  loaded  with  65,000  pounds  per  square  inch,  there 
followed  another  shorter  period  of  rest  of  21  days.  Within  this 
timfe  there   occurred  a  further    exaltation  of  the  elastic  limit,  and 
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68,000  pounds  per  square  inch  tension  was  applied  without  causing  an 
increase  in  permanent  set. 

Then  followed  a  rest  of  14  days,  and  the  test  was  resumed  under 
compression  stress. 

The  elastic  limit  was  now  34,000  pounds  per  square  inch.  After  ap- 
plying 60,000  pounds  per  square  inch  compression  the  specimen  was 
turned  down  in  diameter  for  the  purpose  of  straightening  the  stem, 
the  stress  reversed,  and  the  metal  ruptured  by  tension. 

There  was  no  well-defined  elastic  limit,  the  sets  showing  a  gradual 
increase  afber  35,000  pounds  per  square  inch  had  been  passed* 

The  bar  had  a  tensile  strength  of  90,450  XK)unds  per  square  inch  on 
the  last  sectional  area  to  which  the  stem  had  been  turned  down.  * 

Specimen  No.  3344  displayed  a  similiar  behavior  to  that  last 
described. 

It  was  first  loaded  by  compression  with  60,000  pounds  per  square 
inch  and  showed  an  elastic  limit  of  59,000  pounds  per  square  inch. 
The  stresses  were  reversed  and  the  elastic  limit  in  tension  had  fallen 
.  to  35,000  pounds  per  square  inch.  The  loads  were  increased  to  70,000 
pounds  per.  square  inch  and  a  large  number  of  measurements  taken 
from  time  to  time  for  the .  purpose  of  showing  the  disturbed  elastic 
properties,  the  curves  under  ascending  and  desi^ending  stresses  follow- 
ing different  paths,  indicating  a  variable  modulus  of  elasticity. 

After  resthig  without  load  18  months,  83,000  pounds  per  square  inch 
tension  was  once  applied  without  increasing  the  permanent  set,  and 
the  curves  under  ascending  and  descending  loads  coincided. 

Eighty-three  thousand  pounds  per  square  inch  tension  was  apphed 
a  second  time,  and  sustained  10  minutes.^  The  immediate  elongation 
caused  by  this  load  was  the  same  as  in* the  first  instance.  After  2 
minutes  time  the  elongation  increased  ''.0002  additional;  after  5  min- 
utes, ".0008  more.  . 

Between  5  and  8  minutes  rapid  stretching  set  in  and  the  elonga- 
tion increased  ".0855  over  the  first  reading.  At  the  end  of  10  minutes 
the  total  increase  was  ".0895. 

Repeating  the  observations  under  descending  and  ascending  stresses 
the  curves  now  followed  different  paths.  This  behavior  confirmed  pre- 
vious experiments  in  which  it  appeared  that  distortion  was  the  direct 
cause  of  a  disturbed  modulus  of  elasticity,  and  that  stress  unaccompa- 
nied by  permanent  set  did  not  effect  such  a  disturbance. 

Specimen  No.  3347a,  after  having  been  overstrained  in  both  com- 
pression and  tension,  was  heated  a  dull  red  color  and  cooled  in  the 
open  air. 

Under  the  tensile  stresses  which  followed  heating  there  occurred  a 
jog  in  the  curve  immediately  after  the  new  elastic  limit  was  passed. 
Yielding  went  on  under  reduced  stresses.  This  appeared  to  be  a  restora- 
tion, the  result  of  the  heating.  Just  before  heating  this  feature  was 
not  present. 

Specimen  "So,  3349a  was  alternatc^ly  loaded  with  70,000  pounds  per 
square  inch  tension  and  50,000  pounds  per  square  inch  compression,  in 
each  direction  20  times.  The  final  tensile  strength  developed  was  91,520 
pounds  per  square  inch,  referred  to  the  sectional  area  at  the  time  of  the 
last  test,  which  is  seen  to  be  higher  than  the  tensile  strength  of  the 
specimens  once  loaded. 

Other  specimens  of  this  series  which  were  loaded  by  alternate  stresses 
similarly  showed  high  in  tensile  strength. 

Specimen  No.  33452^,  steel  marked  9,  when  first  tested  had  an  elastic 
limit  in  compression  of  58,000  pounds  per  square  inch.    The  metal  was 
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given  a  permanent  set  of  ''.0488  on  a  gauged^  length  of  5  iDches.  In  the 
foUowiDg  test  by  tension,  an  interval  of  rest  of  13  days  intervening,  the 
elastic  limit  was  approxiniately  29,000  pounds  per  square  inch. 

A  set  ot  ''.U380  in  a  tensile  direction  was  given  tbe  si)ecinien,  and  20 
hours  later  compression  loads  were  again  applied.  After  applying 
30,000  pounds  per  square  inch  compression  the  test  was  discontinued. 
At  this  time,  however,  the  metal  took  permauent  sets  which  were  in- 
creasing wjth  each  increment  of  loss. 

The  metal  rested  without  load  19  months  and  8  days^  at  the  expira- 
tion-of  which  time  the  test  was  resumed  under  compression  stresses  as 
before. 

Whereas  just  before  resting  a  load  of  30,000  pounds  per  square  inch 
caused  a  permanent  set  of  ''.0020,  and  with  indications  that  higher 
stresses  would  have  caused  increased  set,  now  the  metal  endured  a  load 
of  52,000  pounds  per  square  inch  compression  and  no  additional  set  was 
developed.  The  stresses  were  reversed  and  a  load  of  55,000  pounds  per 
square  inch  tension  did  not  cause  an  appreciable  set. 

From  this  it  appears  that  there  was  an  exaltation  in  the  compressive 
elastic  limit  affected  during  the  interval  of  rest. 

Another  specimen,  !N^o.  3355,  of  steel  marked  9,  was  strained  by  ten- 
sion with  70,000  pounds  per  square  inch;  then  rested  18  mouths  and 
test  by  tension  resumed. 

Its  behavior  was  similar  to  that  of  other  overstrained  specimens, 
the  modulus  of  elasticity  was  variable  immediately  after  overstraining, 
recovered  and  was  nearly  uniform  after  resting,  and  the  elastic  limit 
was  raised  by  resting. 

Stresses  were  increased  until  the  tensile  strength  was  reached,  but 
before  rupture  was  completed  and  while  local  contraction  was  going  on 
under  reduced  loads,  the  stress  w  as  released  and  the  specimen  removed 
from  the  testing  machine. 

The  stress  on  the  specimen  when  released  was  45,000  pounds,  the 
minimum  diameter  at  the  time  ".68;  hence  the  maximum  stress  was 
123,970  pounds  x>er  square  inch. 

The  specimen  was  turned  down  cylindrical  to  ".672  diameter,  re- 
turned to  the  testing  machine,  and  ruptured.  The  tensile  strength  was 
38,200  pounds,  or  107,610  x)Ounds  per  square  inch  on  the  reduced  sec- 
tional area,  the  point  of  rupture  being  3  inches  from  the  place  of  mini- 
mum diameter  before  tumii^  down. 
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TEMPERATURE   TESTS. 


No.  3346(1. 

Mark  1. 


Initially  compressed  under  56,000  pounds  per  square  inch,  which 
caused  a  i>ermaneut  set  of  ".0948  in  5  inches. 

Bested  19  months,  stem  then  turned  down  from  ".798  to  ".74U  diam- 
eter for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .437  square  inch. 

New  gauged  length  of  6"  established. 

[See  Report,  1889,  page  436,  for  cbmpreaaion  t«8t.] 


Applied  loads. 


In  gauged  length. 


Total.      ^*^\^Sh^^  Elongation.;        Set. 


Pounds. 
437 
2,185 
4, 370 
6,555 
8.740 
10.  925 
13, 110 
15, 2ft5 
17,480 
10.665 
20.102 
20, 5:^9 
20,976 
21,413 
21,850 
22,287 
22.724 
2.'),  598 
24,472 
25.346 
26, 220 
27,094 
27,968 
28,842 
29,716 
30,590 
31,464 
32,  338 
33. 212 
34, 086 
34.960 
26, 200 
0 


Pounda. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,  000 
30,000 
35,000 
40.000 
45,000 
46,000 
47.000 
48,000 
39.000 
50,000 
51,000 
52,000 
54,000 
56,000 
58,tK)0 
m.  (HH) 
62. 000 
64,000 
66,000 

-  68.000 
70.000 
72,000 
74.000 
76,000 
78.000 
80,000 


Inches. 
0. 

.0007 

.0015 

.0024 

.  0034 

.0043 

.0052 

.0061 

.  0070 

.0081 

.0084 

.0091 

.  0382 

.  0436 

.0486 

.0535 

.0574 

.0737 

.0881 

.1013 

.1178 

.  1:J79 

.1590 

.1793 

.21 

.23  . 

.28 

.32 

.39 

.48 

.71 


Inch. 

0. 

0. 

0. 
.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0004 


.0393 


1.20 


1056 


Kemarkfi. 


Initial  load. 


Kla^tic  Umit 


'IVnftile  atrenpth- 
At  tinio  of  rupturO. 
=^  2i.O  per  cent. 


Elongation  of  inch  sections,  ".13,  ".17,  ".o4»,  ".22,  ".14. 
Diameter  at  fracture,  ".48;  area,  .181  square  inch. 
Contraction  of  area,  58.6  per  cent. 
Fractured  3"  from  the  ueck.    Appearance,  fine  silky. 
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No.  3343a. 
Mabk  4. 

Tbis  specimen  was  initially  compressed  with  60,000  pounds  per  square 
inch,  causing  a  i)ermauent  set  of  ".0786  iu  5  inches. 

Bar  rested  12  days  16  hours,  then  stem  turne<l  down  from  1".0092  to 
".9(51  for  the  purpose  of  straightening,  and  tested  by  teusiou. 

Sectional  area,  .725  square  inch. 

Gauged  length,  5". 

Teusiou  loads  applied  up  to  50,000  pounds  per  square  inch^causing  a 
X)ermanent  set  of  .0370  square  inch. 

Tension  test  resumed  after  resting  18  months. 

[See  Report,  1889,  page  409,  for  previous  teats-l 


Applied  loads. 

In  ganged  length. 

/■ 

Total. 

P»rMquare 
inch. 

Elongation. 

Sot. 

Bemarka. 

FouvdM. 
725 

7.250 
14.500 
21,750 
29.000 
21,750 
14,500 

7,250 
29,000 
32, 625 
29,000 
21, 7.'>0 
14.500 

7,250 
34,075 
34.800 
35,525 
36.250 
32,625 
29,000 
21,750 
^  14, 500 

7.250 

7,250 
14,500 
21,750 
29,000 
36,250 
36,975 
37,700 
38,425 
89,150 
39,875 
40,600 
41,325 
42,050 
42,775 
43.  .500 
39,875 
36,250 
29,000 
21,750 
14,500 

7,250 

7.260 
14,500 
21,750 
29,000 
36,250 
39,875 
43,  Boo 
44,225 
44,950 
45,675 
46,400 
46.800 
45,675 
46,400 

Potnidt. 
1.000 
10,000 
20,000 
30,000 
40.000 
30.000 
20,000 
10.000 
40,000 
45,  WW 
.      40.000 
30,000 
20.000 
10,000 
47,000 
48.000 
49.000 
50,000 
45.000 
40,000 
30.000 
20,000 
10,000 
10,000 
20,000 
30,000 
40.000 
50.000 
51,000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
55,000 
50,000 
40,000 
30,000 
20,000 
10,000 
10,000 
20,000 
30,000 
40,000 
50.000 
55,000 
60,000 
61.000 
62,000 
63,000 
64,0(KJ 
64,550 

6:^,000 

64,000 

• 

Inch. 
0 
.0385 
.0402 
.0420 
.0437 
.0420 
.0402 
.03&5 
.0437 
.0447 
.0437 
.0420 
.0402 
.03&5 
.0455 
.0457 
.0458 
.0460 
.0452 
.0443 
.0428 

Inch. 
.037U 

Micrometer  reset  at  last  penuaiieut  sot. 

.0370 

• 

.0370 

\ 

.0410 
.0393 
.0393 
.0410 
.  0428 
.0446 
.0463 
.0465 

.  0:;78 

.0467 
.0469 
.0470 

.0471 
.0486 
.0488 
.0490 
.0491 
.0490 
.0480 
.0472 
.0455 
.0437 
.0420 
.0403 
.0403 
.0420 
.0438 
.0455 
.0472 
.0480 
.0490 
.0491 
.0492 
.0491 
.0495 

.  o:;89 

Micrometer  found  out  of  order  and  rea^jastcd 

'        •  •  • . 

. 

.0386 

. 

••••••••■"•• 

........'«..• 

• 

Elastic  UmlL 

.       .0850 
.1032 

.ion 

47,125 

j65,000 
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lEMPERATURE   TESTS, 


No.  3343a— Continued, 


725 
7,720 
14.500 
21,750 
29,000 
36,250 
29,000 
21, 750 
14,500 
7,250 
36.250 
43,500 
36,250 
43, 500 
43,500 
44,225 
44,950 
45,675 
46,400 
47.125 
47,850 
48, 576 
49,300 


1,000 
10,000 
20,000 
30,000 
40,0(K) 
50,000 
40,000 
30,000 
20,000 
10,000 
50,000 
60,000 
60.000 
60,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 


Applied  loads. 

In  gauged  length. 

Remarka. 

Total. 

Per  square 
inca. 

Elongation. 

Set. 

• 

Foundi. 

43,500 

36.250 

29,000 

21,750 

14,500 

7,250 

7,250 

14,500 

21,760 

29,000 

36,250 

'43,500 

36,250 

29.000 

21, 750 

14,500 

7,250 

7,250 

14,500 

21,750 

29.000 

21,750 

14.500 

7,250 

7.250 

14,500 

21,750 

29,000 

36,250 

29,000 

21,750 

14,500 

7,250 

7,250 

14,500 

21,750 

29,000 

36,250 

43.500 

36,250 

29,000 

21,750 

14.500 

7,260 

Poundi. 

60,000 
60,000 
40,000 
80,000 
20,000 
10,000 
10.000 
20,000 
-    30,000 
40,000 
60,000 
60,000 
'  50,000 
40,000 
30.000 
20,000 
10.000 
10.000 
20,000 
30.000 
40.000 
30,000 

Inch. 

'    .1074 
.1065 
.1035 
.1015 
.0994 
.0972 
.0968 
.0987 
.1007 
.1027 
.1047 
.1070 
.1052 
.1034 
.1014 
.0905 
.0974 
.0970 
.0990 
.1010 
.1030 
.1011 

Inch. 

■ 

' 

• 

.0951 

••»••••■•••• 

.C954 

\ 

20,000     1          .0992 

10.000   !        .097:< 

10.000              .0972 
20,000    i          .0990 
30,000    .          .1010 
40. 000     1          .  103U 
50,000               .1050 
40, OUO     !          . 1032 

.0955 

••■■■••••>•• 

■ 

• 

30.000 
20,000 
1U,000 
10,000 
20,000 
30,000 
49.000 
50,000 
60.000 
50,000 
40,000 
30,000 
20,000 
10,000 

.1012 

- 

.0994 
.0975 
.0972 
.0990 
.1010 
.1030 
.1050 
.1070 
.1055 
.1035 
.1016 
.0995 
.0976 

.0955 

• 

.0955" 

Bar  removed  from  macbino. 

.0970 
.098V 
.1007 
.  1025 
.1043 
.1025 
.1007 
.0989 
.0070 
.1042 
.1060 
.1042 
.1062 
.1062 
.1063 
.1065 
.1067 
.1069 
.1070 
.1072 
.1075 
.1077 


Teat  resumed  after  resting  21  days. 

.  0955    I  Micrometer  reset  to  last  reading. 


.0955 


.0955 
.0955 


.0956 


.0956 


:*i.!i> 
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After  a  rest  of  14  days  without  load,  test  resumed  under  compres- 
uon  stresses. 
Sectional  area  assumed  to  have  remaiued  at  .725  square  inch. 
Gauged  length,  5".0y55. 


Applied  loads. 

In  ganged  leugth. 

Bemarka. 

Total. 

Per  sqnare 
|ioch. 

CompreA- 
eion. 

Set 

Pounda. 
725 
3,625 
7,250 
10,875 
14,500 
18,125 
21, 750 
24,650 
25,375 
26,100 
26,625 
27,550 
28,275 
29,000 
29,725 
30,450 
31, 175 
31,900 
32,625 
33,350 
34,075 
34,800 
35,525 
36,250 
37.700 
39,150 
40,600 
42,050 
43,500 

Pvundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
62,000 
54,000 
56,000 
58,000 
60,000 

Inch. 
0. 

.0006 
.0015 
.0024 
.0033 
.0041 
.0050 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 

Initial  load. 
ElaaUo  limit. 

.0062 

.0065 

.0069 

.0073 

.0077 

.0081 

.0087 

.0091 

.0097 

.0103 

.0111 

.0117   . 

.0127 

.0134 

.0145 

.0156 

.0182 

.0202 

.0250 

.0267 

.0322 

.0005 

.0013 

.0032 

.0008 

........... 

.0215 

Stem  turned  down  to  ".714  diameter  and  test  resumed  under  tension 
stresses. 
Interval  of  rest  22  hours. 
Sectional  area,  .40  square  inch. 
Kew  gauged  length  of  5"  established. 

fl.  Ex.  161 40 
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TEMPERATURE   TESTS. 


Applied  loads. 

In  jrauged  length. 

Remarks. 

! 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Poundt. 

400 
2,000 
4,000 
6.000 
8,000 
10.000 
12,000 
14,000 
14,400 
14.800 
15,200 
15,600 
16.000 
16,400 
16,800 
17.200 
17,600 
18,000 
18,400 
18,800 
19,200 
19.600 
20,000 
20.400 
20.800 
21.200 
21.600 
22,000 
22.400 
22,800 
23,200 
23.600 
24,000 
24,400 
24,800 
25,200 
25.600 
26,000 
26,400 
26.800 
27.200 
27.600 
28.000 
28.800 
29,600 
30,400 
31,200 
32,000 
32,800 
33.600 
34,400 
,35, 200 
36,000 
36,180 
29,900 
0 

PoundJt. 
1,000 
5.000 
10,000 
15,000 
20,000 
25.000 
30.000 
35.000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44.000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
51,000 
52,000 
5.3.000 
54,000 
55,000 
56,000 
67,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63,000 
64,000 
65,000 
66,000 
67.000 
66,000 
69,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84.000 
66.000 
88,000 
90.000 
90,450 

Inch.     • 
0. 

.0007 
.0016 
.0026 
.0034 
.0042 
.0052 
.0062 

-  .0064 
.0067 
.0060 
.0072 
.0074 
.0078 
.0081 
.0084 
.0087 
.0002 
.0095 
.0090 
.0105 
.0100 
.0115 
.0122 
.0117 
.0133 
.0140 
.0148 
.01.->8 
.0166 
.0177 
.0188 
.0201 
.0215 
.0226 
.0241 
.0259 
.0278 
.0301 
.0320 
.0345 
.0381 
.0425 
.0555 
.0754 
.0048 
.1160 
.1371 
.17 
.20 
.25 
.30 
.47 
.51 

Inch. 

0. 

0. 

0. 
.0002 
.0002 
.0001 
.0001 
.0002 
...i 

Initial  load. 

• 

.0003 

.*^i2" 

.0027 

.0050 

.0093 

.0158 

.0288 

.'i5>i  " 

Tonsfle  Rtrcnpth. 
At  time  of  niplure. 
er  t'«nt. 

0 

.93 

Elongation  of  inch  sections,  'MO,  'Ml,  ".21,  ".38*,  ".13, 
Diameter  at  fracture,  ".50;  area,  .11)6  square  inch. 
Contraction  of  area,  51.0  per  cent. 
Fractured  2",75  from  the  neck.    Appearance,  fine  silky. 
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No.  3344a. 
Mark  4. 


This  specimen  was  initially  compressed  with  a  load  of  60,000  pounds 
per  square  inch,  causing  a  peruiaiieut  set  of  ".0937  in  5  inches.  Reste^l 
12  days  and  18  hours,  tlieii  stem  was  turned  down  from  l."0092  to 
/'973  diameter  for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .7436  square  inch. 

Gauged  length,  5". 

Tension  loa^s  were  applied  up  to  70,000  pounds  per  square  inch, 
causing  a  permanent  set  of  ".1570.  Bar  rested  18  months  and  tension 
test  resumed. 

[See  R«port,  1889,  page  410  for  previous  teat.] 


Applied  loads. 

In  gauged  lenglh. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
744 

7.436 
14.872 
22.308 
2tf,744 
37. 180 
44,616 
37,180 
29,744 
22,308 
14,872 

7,436 
44,616 
48,334 
50,565 
51.308 
52,053 
52.795 
53.539 
54.282 
55.026 
55.770 
i^  052 
44,616 
37,180 
29,744 
22.308 
14,872 

7,436 
55,026 

44,616 
34,210 
44,616 
55,026 
55,770 
56,514 
57,257 
58,001 
58,744 
50,488 
52,052 
44.616 
37,180 
29.744 
22,308 
14,872 
7,436 
7,436 
14.872 
22.308 
29,744 
37.180 
44,616 
52,052 
50.488 

Pounds. 
1,000 
10,(J00 
20,000 
30,000 
40,000 
50,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10.000 
60.000 
65,000 
68,000 
68,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
70.000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
74,000 

60.000 
46,000 
60,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
70,000 
60.000 
50,000 
40,000 
30,000 
20,000 
10,000 
10.000 
20,000 
30,000 
40,000 
50,000 
60,000 
70,000 
80,000 

Inch. 

0. 

.  1587 
.1605 
.  162a 
.1611 
.16«*» 
.1678 
.1660 

Inch . 

.  ir.7o 

.1642 
.1623 
.1604 

.  1585 
.1678 
.1687 
.1692 
.1604 
.1606 
.1690 

.  i:»7o 

.1570 

.1700 
.1701 
.1704 
.1705 
.1697 

.1679 
.1660 
.1642 
.16ZJ 
.1604 
.  1585 
.1703 

.1678 

.1509 

.1678 
.  1703 
.  1705 
.1707 
.  1708 
.1711 
.1712 
.1714 
.1696 
.1678 
.1600 
.1641 
.1623 
.1603 
.  LWi 

.  i.'wr) 
.  iniKi 

.1622 
.KMO 
.  HK'iO 
.1677 
.1605 
.1713 

• 

1 

............1 

.1569 

*•■*"*•'■•*• 

•  ••     ■•«.*» 

Remarks. 


Micrometer  reset  to  the  last  observed  set. 


SiiHtnined  load  one  lialf  honr  with  no  change  in 

elongation. 
Lo;ul  left  on  spe<-iiiien  over  ni^lit. 
Load  on  specimen  in  morning;  alter  15  hours. 
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No.  3344a — Continued^ 


Applie<l  loaclH. 

In  ganged  length. 

Rcmarkii. 

Total. 

Per  square 
incn. 

Klongation. 

Set. 

Poundi. 

m 

PoundM. 

Inch, 
.1714 
.1714 
.1716 
.1718 
.1720 
.1715 
.1607 
.1678 
.1661 
.1642 
.1623 
.1604 
.1585 
.1586 
.160) 
.1623 
.1642 
.1660 
.1678 
.1606 
.1715 
.1720 
.1722 
.1730 
.2575 
.2615 
.2610 
.2502 
.2572 
.2550 
.2527 
.2505 
.2481 
.2456 
.2447 
.2468 
.2490 
.2510L 
.2532 
.2364 
.2580 
.2610 
.2591 
.2610 
.25ir2 
.2572 

Inch. 

After  10  minntes. 
After  15  minutes. 

'Elastic  I!mlt 
After  2  minutes. 
After  5  minntes. 
After  8  minutes. 
After  10  minutes. 

• 

No  change  after  5  minutos. 

60,232 
60,975 
61.719 
59,488 
52,062 
44,616 
37,180 
29,744 
22,308 
14,872 
7,486 
7,436 
14,872 
22,308 
29,744 
37.180 
44.616 
52,052 
59,488 
61,719 

81,000 
82,000 
83,000 
80.000 
70,000 
60,000 
50.000 
40,000 
30,000 
20,000 
10,000 
10,000 
20,000 
80,000 
40,000 
50,000 
60,000 
70.000 
80.000 
83,000 
83,000 
83,000 
83,000 
83,000 
80,000 
70,000 
60,000 
50,000 
40,000 
30,000 
20,000 
10,000 
10,000 
20,000 
30.000 
40,000 
50.000 
60.000 
70,000 
80,000 
70,000 
80,000 
70.000 
60,000 

■ 

.  1570 

59,488 
52,052 
44,616 
37.180 
20,744 
22,308 
14, 872 
7,436 
7,436 
14,872 
22,308 
29,744 
37,180 
44,616 
52, 052 
50,488 
52,052 
59.488 
52,052 
44,616 

.2432 

•"*"••"•"••' 



.2437 
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Specimen  rested  without  load  35  days  then  test  resumed  under  com- 
pression stresses. 
Sectional  area  called  .7436  square  inch,  as  in  the  preceding  test. 
Gauged  length,  5".2437. 


Applied  loads. 

In  gauged  length. 

*                         Beinarlcs. 

ToUl. 

Per  square 
inch. 

Compres- 
sion. 

Set. 

Powndt. 

744 
3,718 
7,436 
11,154 
14,872 
18,590 
19,334 
20,077 
20,821 
21,565 
22,308 
23,052 
23,706 
24,539 
25.282 
26,026 
26,770 
27.513 
28,257 
29.000 
29, 7U 
30,488 
31,231 
31,975 
32,718 
33,462 
34,206 
34.949 
35,693 
36,436 
37,180 

Pounds, 

1.000 
5,000 
10,000 
15,000 
20,000 
25.000 
26,000 
27,000 
28,000 
20,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36.000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49.000 
50,000 

Inch. 

0. 

.0008 
.0018 
.0027 
.0037 
.0046 
.0048 
.0050 
.0053 
.0055 
.0057 
.0060 
.0063 
.0066 
.0071 
.0074 
.0070 
.0083 
.0089 
.0096 
.0101 
.0108 
.0113 
.0121 
.0129 
.0142 
:0155 
.0166 
.0178 
.0193 
.0215 

0. 
0. 
0. 
0. 
0. 
.0003 

Initial  load. 

.0005 

.0012 

.0029 

.0059 

• 

.0123 
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Compression  test  discontinued. 

Stem  tnrneil  down  to  ".714  diameter  and  test  resumed  under  ten- 
sion stresses. 
Interval  between  tests,  22  hours. 
Sectional  area,  .40  square  hich. 
New  gauged  length  of  5"  established. 


Appliml  loadn. 


Total. 


PoundM. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
20,400 
20,800 
21.200 
21.600 
22,000 
22,400 
22,800 
23,200 
23,600 
24,000 
24.400 
24.800 
25,200 
25,600 
26,000 
26,400 
27.200 
28,000 
28,800 
29.  GOO 
30,400 
31,200 
82,000 
32,800 
33,600 
34,400 
35,200 
36,000 
36,800 
37,600 
38.400 
38,900 
31,800 
0 


Per  square 
incD. 


Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51.000 
52,000 
53,000 
54.000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61,000 
62.000 
63.000 
64,000 
65,000 
66,000 
68,000 
70,000 
72.000 
74,000 
76.000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
96,000 
97,250 


In  ganged  length. 


Elongation. 


Inch. 

0. 

.OOa'i 
.0015 
.0024 
.0032 
.0040 
.0049 
.0058 
.0069 
.0079 
.0091 
.0093 
.0096 
.0099 
.0J02 
.0104 
.0108 
.0111 
.0114 
.0117 
.0120 
.0123 
.0126 
.0129 
.0132 
.0136 
.0141 
.0149 
.0159 
.0168 
.0178 
.0190 
.0203 
.0217 
.0231 
.0246 
.0271 
.0283 
.0313 
.0385 
.1215 
.20 
.31 


.70 


Set. 


Heniorlcs. 


Jneh. 

0. 

0. 


Initial  load. 


0. 


0. 


0. 


.0001 
.0002 
.0004 


.0009 


.0015 


.0022 


.0033 


.0071 


0141 


Tennile  Btrength. 
At  time  of  rupture. 
=14.0  per  cent. 


Elongation  of  inch  sections :  ".07,  ".07,  ".07,  ".23,  ".26* 
Diameter  at  fracture,  ".52;  area,  .212  square  inch. 
Contraction  of  area,  47.0  per  cent. 
Fractured  1".9  from  the  neck.    Appearance,  fine  silky. 


TEMPERATURE   TESTS.  631 

No.  3447a. 
Mark  4. 

Initially  compressed  under  60,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0763  in  5  inches. 

Eested  19  months,  stem  then  turned  down  from  1".0092  to  ".969  di- 
ameter for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .737  square  inch. 

New  gauged  length  of  5"  established. 

[See  Beport,  1889,  page  413,  for  compresAion  test.] 


Applied  load*. 

In  gauge^l  length. 

Kemarks. 

.Total. 

Per  square 
inen. 

Elongation. 

Set.  • 

PoundM. 
737 
8,685 
7,370 
11,065 
14,740 
18,425 
22,110 
25.795 
20,480 
30,217 
30,954 
31,691 
32,428 
33,165 
33,902 
34,633 
35.376 
36,  US 
36,850 
38,324 
30,796 
41,272 
42, 746 
44,220 

Pounds. 
1,000 
5,000 
10,000 
1.5,000 
20,000 
25.000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 

Jneh, 

0. 

.0006 
.0015 
.0021 
.0031 
.0040 
.0048 
.0056 
.0065 
.  OOfJO 
.0067 
.0069 
.0071 
.0073 
.0076 
.0077 
.0079 
.0355 
.0384 
.0458 
.0553 
.0610 
.0752 
.0868 

Inch. 

0. 

0. 

0. 
—.0001 
— .  0OIV2  . 
— .  00U2 
—.0003 
—.0006 
—.0004 

Initial  load. 

Threaded  enda  not  atraightened. 

—.0004 

Elaatio  limit. 

• 

.0200 

.0749 

Bested  without  load  15  days,  test  then  resumed  under  compression 
loads. 
Gauged  lengthy  6".0749. 


V 
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Compression  test  discontinued. 

Stem  turned  down  to  ".714  diameter  and  test  resumed  under  ten- 
sion stresses. 
Interval  between  tests,  22  hours. 
Sectional  area,  .40  square  hich. 
New  gauged  length  of  5"  established. 


Applied  loadn. 


Total. 


Poxtndt. 
400 
2.000 
4.000 
6,000 
8.000 
10,000 
12,000 
14,000 
16.000 
18,000 
20.000 
20,400 
20,800 
21,200 
21.600 
22,000 
22, 400 
22,800 
23,200 
23,600 
24,000 
24,400 
24,800 
25,200 
25,600 
26,000 
26,400 
27,200 
28,000 
28.800 
29,600 
30,400 
31,200 
82,000 
32,800 
33,600 
34,400 
35,200 
36,000 
36,800 
37,600 
38,400 
38,900 
31,800 
0 


Per  square 
inch. 


Pound*. 
1,000 
5.000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54,000 
55,000 
56,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62.000 
63,000 
64,000 
65,000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
90,000 
92.000 
94,000 
96.000 
97.250 


In  ganged  length. 


Elongation. 


Inch, 
0. 

.ooa*} 

.0015 

.0024 

.0032 

.0040 

.0040 

.0058 

.0069 

.0079 

.0091 

.0093 

.0096 

.0099 

.0J02 

.0104 

.0108 

.0111 

.0114 

.0117 

.0120 

.0123 

.0126 

.0129 

.0132 

.0136 

.0141 

.0149 

.0159 

.0168 

.0178 

.0190 

.0203 

.0217 

.0231 

.0246 

.0271 

.0283 

.0313 

.0385 

.1215 

.20 

.31 


.70 


Sot. 


Bemarlcs. 


Jneh. 

0. 

0. 


Initial  load. 


0. 


0. 


0. 


.0001 
.0002 
.0004 


0009 


.0015 


.0022 


.0033 


.0071 


.0141 


Tensile  strengrtTi. 
At  time  of  rupture. 
=14. 0  per  cent. 


Elongation  of  inch  sections :  ".07,  ".07,  ".07,  ".23,  ".26' 
Diameter  at  fracture,  ".52;  area,  .212  square  inch. 
Contraction  of  area,  47.0  per  cent. 
Fractured  1".9  from  the  neck.    Appearance,  fine  silky. 


TEMPERATURE   TESTS.  631 

No.  3447a. 
Mark  4. 

Initially  compressed  under  60,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0763  in  6  inches. 

Rested  19  months,  stem  then  turned  down  from  1".0092  to  ".969  di- 
ameter for  the  purpose  of  straightening,  and  tested  by  tension. 

Sec^tional  area,  .737  square  inch. 

New  gauged  length  of  5"  established. 

[See  Keport,  1889,  page  413,  for  compression  teat.] 


Applied  loads. 

In  gauged  length. 

Remarks. 

.Total. 

Per  sqnare 
inob. 

Elongation. 

Set.  • 

Pounda. 
737 
3,685 
7,370 
11,056 
14,740 
18,425 
22,110 
25,795 
28.480 
30,217 
30,954 
31,691 
32.428 
33,165 
33,902 
34,633 
35.376 
36,113 
36,850 
38.324 
30,798 
41,272 
42,746 
44,220 

Founds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80,000 
85,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 

Inch. 

0. 

.0006 
.0015 
.0021 
.0031 
.0040 
.0048 
.0056 
.0005 
.OOfiO 
.0067 
.0069 
.0071 
.0073 
.0076 
.0077 
.0079 
.0.155 
.0384 
.0458 
.0553 
.0640 
.0752 
.0868 

Inch. 

0. 

0. 

0, 
—.0001 

. 0002  . 
— .  00«)2 
—.0003 
—.0006 
—.0004 

Initial  load. 

Threaded  ends  not  straightened. 

—.0004 

Elastic  limit. 

.0290 

• 

.0740 

Bested  without  load  15  days,  test  then  resumed  under  compression 
loads. 
Gauged  lengthy  5''.0749. 
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Api»lied  loads. 

Id  gauged  length. 

1 

1 

Total. 

Per  Muaro 
iucD. 

Corapree- 
siou. 

Set. 

Remarks. 

Pounds. 
737 
3,685 
7,370 
11.055 
14,740 
18,425 
22,110 
29,480 
30,  217 
30.954 
31,091 
32,428 
33,165 
33,902 
34,639 
35,376 
36,113 
36,850 
38,324 
39.798 
41.272 
42,746 
44.220 

Poundt. 
1,000 
5,000 
10,060 
15,000 
20.000 
25,000 
80,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 

Jfieh. 

0. 
.0005 
.0014 
.0023 
.0032 
.0040 
.0050 
.0092 
.0095 
.0103 
.0110 
.0118 
.0129 
.0142 
.0154 
.0167 
.0173 
.0185 
.0220 
.0255 
.0290 
.0340 
.0385 

Inch. 
0. 
•  0. 
0. 
0. 
0. 
.0001 
.0004 
.0025 

Initial  load. 

Elastic  liqiit  below  40,000  pounds  per  square  iach. 

.0053 

.0100 

.0280 

Compression  test  discontinued. 

Specimen  turned  down  to  '^918  diameter,  and  test  resumed  under 
tension  loads. 
Interval  between  tests,  24  hours. 
Sectional  area,  .662  square  inch. 
Xew  gauged  length  of  5''  established 
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iipplied  loiftds. 


TotaL 


6«2 

3.310 
6,620 
9,030 
13, 240 
16,550 
19,860 
20,522 
21,184 
21.846 
V  22, 508 
23,170 
23.832 
24,494 
25,156 
25,818 
26,480 


27,142 
27,804 
26,466 
20.128 
29,790 
30,452 
31, 114 
31.776 
32,438 
33,100 
33,762 
34,424 
35,066 
35,748 
36,410 
37,072 
37,734 
38.396 
39,058 
39,720 
41.  M4 
42,368 
43,602 
45,016 
46.340 
47,664 
48,988 


Per  square 
inch. 


PoundB. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
31,000 
32,000 
33,000 
84,000 
35,000 
36,000 
37,000 
38.000 
39,000 
40,000 


41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53,000 
54,000 
65,000 
56,000 
57,000 
58,000 
59,000 
60,000 
62,000 
64,000 
66.000 
68,000 
70,000 
72,000 
74,000 


Id  gauged  lengLb. 


Elongation. 


Inch. 

0. 

.0007 
.0016 
.0025 
.0035 
.0048 
.0068 
.0073 
.0077 
.0082 
.0088 
.0094 
.t)100' 
.0105 
.0110 
.0115 
.  0123 


k)Ou« 


Inch. 

0. 

0. 

0. 

0. 

.0001 
.0005 
.0015 


0031 


0050 


lieinarka. 


Initial  load. 


Sosted  10  hoars  nnder  1,000  pounds  per  square  inch. 


.0130 

.  0133 

.0137 

.0142 

.0151 

.0160 

.0170 

.0179 

.0186 

.0205 

.0214 

.0225 

.0237 

.0252 

.0263. 

.0284 

.0294 

.0313 

.0330 

.0358 

.0407 

.0486 


SO 
.0690 
.1038 
.1256 


0000 


.0111 


01G2 


,0245 


,0748 


1102 


Rested  2  days,  then  heated  a  dull  red  color:  cooled  in  the  open  air, 
then  turned  down  to  '^714  diameter  and  test  by  tension  resumed  until 
bar  ruptured. 

Sectional  area,  .40  square  inch. 

New  gauged  length  of  5^'  established* 
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Applied  loads. 

In  gauged  length. 

Hemar'ks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 
400 
2,000 
4,000 
8,000 
12,000 
16,000 
20,000 
22,000 
24,000 
26,000 
27,200 
27,600 
27.800 
25,200 
25,600 
26,000 
26,400 
26,800 
27,200 
27,600 
28,000 
28,400 
28,800 
29,000 
30,400 
31,200 
32.000 
32,800 
33,600 
34,400 
34.640 
30,000 

Pounds. 
1,000 
5.000 
10,000 
20.000 
30.000 
40,000 
50,000 
55,000 
60,000 
65,000 
68,000 
60,000 
69,500 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
71,000 
72,000 
74,000 
76  000 
78,000 
80,000 
82.000 
84,000 
86,000 
86,600 

Inch. 
0. 

.0008 
.0016 
.0034 
.0053 
.0070 
.0089 
.0099 
.0107 
0117 
.0122 
.0124 

Jneh. 
0. 

Initial  load. 

.0001 
.0002 
.0003 
.0003 
.0003 

Elantlc  limit.    Komentarily  snstained  then  load 
t'tttt.                                                                     1 

.0865 
0920 
.«J67 
.1045 
.1128 
.1217 
.1288 
.1425 
.1480 
.1515 
.1830 
.2100 
.25 
.29 
.32 
.41 
»      .62 
.67 

! 

• 

.1270 

Tensile  ttrensfb. 
•At  time  of  niptnro, 
—18.8  per  cent. 

.94 

Elongation  of  inch  sections:  'MO,  ".19,  ''.42,»  'M3,  ".10. 
Diameter  at  fracture:  ".51;  area,  .204  square  inch. 
Contraction  of  area,  49  per  cent. 
Fractured  at  middle  of  stem.    Appearance,  fine  silky. 
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No.  334Sa. 
Mark  4. 

Initially  compressed  nnclor  59,000  pounds  per  sqnare  inch,  causing  a 
permanent  set  of  ".0840  in  5  inclievS. 

Kested  19  months,  stem  then  turned  down  from  1".0092  to  ''.983  diam- 
eter for  the  purpose  of  straightening,  and  tested  by  tension. 

Sectional  area,  .759  square  incli. 

New  gauged  length  of  5"  established. 

[See  Report,  1889,  page  414,  for  compre.<iBioii  test.] 


Applied  loa4U. 

In  gauged  length. 

Eemarks. 

Total. 

Var  Rquarc 
inch. 

Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 

48,000^ 

49,000* 

50,000 

52,000 

54,000 

56,000 

58,000 

60,000 

£longation. 

Set. 

Pounda. 
759 
3,796 
7.590 
11.385 
15,180 
18,975 
22,770 
26,565 
30,  360 
31.119 
31,878 
32.637 
38.396 
34,155 
34,914 
35,673 

36,432 

37. 191 
37,950 
39. 468 
40,986 
42,504 
44,022 
45,540 

Ineh. 
0. 

.0008 
.0017 
.  002;  J 

.oo:j4 

.0042 
.  0052 
.0061 
.0070 
.  0072 
.  007:{ 
.  007.'» 
.  0077 

.  otm) 

.  0()h2 
.00K4 
C         .(iUr7   ^ 

\       .  o:<LM  '( 
.  0:J43 
.  o:i73 

.0459 
,ft^40 
.0649 
.0764 
.0802 

Ineh. 

0. 

0. 

0. 

-.0001 
.0001 

0. 

0. 

+  .0001 
.0001 

Initial  loo^l. 

Threaded  euda  not  atraigbtenod. 

4 

.0001 

Klaatic  limit 

' 

.0270 

.0772 

Rested  without  load  15  days,  then  test  resumed  under  compression 

g-f-pACQAQ 

Gauged  length,  5".0772. 
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Applied  loads. 

In  gauged  leiiglh. 

Ri'marks. 

Total. 

Per  iiqitare 
men. 

Comproe- 
aiou. 

Set. 

PoundM. 
750 
3,795 
7,500 
15.180 
22, 770 
23,529 
24, 238 
25,047 
25,806 
26,563 
27,334 
28.083 
28,842 
29,601 
30,360 
31, 119 
31,878 
32, 637 
33,386 
34,156 
34,914 
35,673 
36,432 
37, 191 
37,950 
39,468 
40,986 
42,504 
44,022 
45,540 

Poundg. 

1,000 
5.000 
10,000 
20,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54,000 
56.000 
58,000 
60.000 

Inch, 

0. 
.0006 
.0015 
.0031 
.0052 
.0056 
.0059 
.0064 
.0069 
.0073 
.0079 
.0083 
.0090 
.0095 
.0102 
.0111 
.0118 

Inch. 
0. 

Initial  load. 

Heated  15  lioiira  under  30.000  Iba.  per  aqnareiiicb. 

0. 
.0003 

.0015 

,      .0035 

.0120 

.0133 
.0148 
.0152 
.0157 
.0173 
.0195 
.0210 
.0251 
.02J1 
.0340 
.0402 
.0470 

.0070    ' 

.0123 

.0358 

) 
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ecimen  rested  without  load  2  days,  then  turned  down  to  ''.711 

eter,  and  tested  by  tension. 

3tional  area,  .40  square  inch. 

w  gauged  length  of  5"  established. 


I^pplied  loads. 

In  ganged  length. 

tal. 

Per  so  uare 
inoii. 

Elongation. 

Set. 

Hcm.irks. 

[fids. 

400 

000 

000 

000 

000 

000 

000 

000 

000 

ouo 

400 

1 
Poundt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
35,000 
40,000 
45,000 
46.000 
47,000 
48,000 
49,000 
50,000 
51,000 
52,000 
53.000 
54,000 
55,000 

5e,ooo 

57.000 
68,000 
69,000 
60,000 
61,000 
62,000 
63,000 
64.000 
65.000 
66,000 
67,000 
68.000 
69,000 
70,000 
71,000 
72,000 
73.000 
74,000 
75,000 
76.000 
77,000 
78.000 
79,000 
80.000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
87,000 
88.000 
88.600 

JneJu*. 
0. 

.0007 
.0016 
.0024 
.0033 
.0042 
.0051 
.0061 
.0072 
.0098 
.0104 
.0108 
.0113 
.0122 
.0131 
.0141 
.0161 
.0160 
.0169 
.0184 
.0201 
.0215 

'     .0233 
.0248 
.0280 
.0304 
.0328 
.0353 
.0400 
.0445 
.0500 
.0553 
.0643 
.0730 
.0830 
.0880 
.0958 
.1073 
.1164 
.1260 
.1351 
.1475 
.1615 
.18 
.195 
.21 
.225 
.25 
.28 
.31 
.36 
.42 
.52 
.66 

Inch. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0004 
.0010 

Initial  load. 

/ 

800 

200 

600 

000 
400 

.0044 

800 
200 

600 

000 
400 

.0088 

800 

200 

f 

600 

OUO 
40O 

.0170 

800 

200 

600 

1 

000 
400 

.0319 

800 

200 

600 

000 
400 

.0090 

800 

200 

600 

000 
400 

.  1104 

% 

SOO 

200 

600 

000 

400 

800 

2IK) 

600 

000 

400 

800 

200 

440 

Tenaile  atrenpfli. 
At  time  of  rupture. 
=21.0  per  cent. 

600 

0 

0 

L05 

>ngation  of  inch  sections.     .18,  ^46»,  'Mo,  ''.13,  ^'.13. 
a>meter  at  fracture,  ".50;  area,  .196  square  inch, 
ntraction  of  area,  51  per  cent. 
a>ctured  2'M  from  the  neck.    Appeai'ance,  fine  silk^ 
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TEMPERA.TURE    TESTS. 


No.  3349a. 
Mabk  4. 

Initially  compressed  under  59,000  pounds  per  square  inch,  causing  a 
liermanent  set  of  ".0814  in  5  inches. 

Rested  19  montlis,  after  wliicli  the  stem   was  turned   down  from 
1".0092  to  ".959  diameter  for  the  i)urpose  of  straightening^  and  tested  , 
by  tension. 

Sectional  area,  .722  square  inch. 

Gauged  length,  5". 
> 

[See  Report,  1889,  page  415,  for  compreAsion  test.] 


Applied  loadfl. 

In  gauged  length. 

Remarks. 

1 
1 

Total. 

Per  HOiiarc 
iiicli. ' 

Elo&gatioQ. 

Set. 

Founds. 

Pound*. 

Inch. 

Inch. 

722 

1,000 

0. 

0. 

Initial  load. 

3,610 

5,000 

.0008 

0. 

7, 220 

10,000 

.0015- 

0. 

10,  830 

15.000 

.0023 

0. 

• 

14.  440 

20, 000 

.0031 

0. 

18. 050 

25.000 

.0040 

0. 

21,660 

30,000 

.00.50 

0. 

25, 270 

35,000 

.0060 

.0003 

28, 880 

40,000 

.0070 

.0002 

32. 490 

45,000 

.0080 

.'0004 

33,212 

46,000 
47,000 

.  0083 

K.ifliitio  limit. 

33, 934 
34,656 

.  0298 

48,  (KK) 

.o;j24 

35,378 
36,100 

49.000 
60.000 

.  0356 
.  0.'m6 

.  0305 

37.544 
38,988 
40,  432 

52. 000 
54. IKK) 
56,000 

.0464 
.0557 
.0670 

41,  876 

58,000 

.0764 

43, 320 

60,000 

.0886 

.0770 

Kested  2  months  and  20  days,  then  loaded  alternately  with  tensile 
stress  of  70,000  pounds  per  square  inch  and  compression  stress  of  oO,(MH) 
pounds  per  scpiare  inch,  the  stress  in  each  direction  being  applied  20 
times;  the  last  application  was  in  the  compression  direcjtion. 

Permanent  set,  ".14  elongation,  which  includes  ".0770  of  preceding 
experiment. 

Specimen  next  turned  down  to  ".798  diameter  and  tested  by  ten- 
sion. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5", 
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Applied  loads. 


Total 


Pounds. 
500 
2,500 
5.000 
7,500 
10,000 
12,500 
15,000 
20,000 
22,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,500 
29,000 
29,500 
30,000 
30,500 
31.000 
31,500 
32.000 
32,500 
33,000 
33.500 
34,000 
34.500 
35,000 
35,500 
36.  IK)0 
36.  .500 
37.000 
37,500 
38,000 
39,000 
40,000 
41.000 
42.000 
43,000 
44.000 
45,000 
45.760 
37,800 
0 


Per 


sqaare 


incn. 


Pvundg. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
40,000 
45,000 
50,000 
51,000 
52,000 
53,000 
54.000 
55.000 
56.000 
57,000 
58.000 
59.000 
60,000 
61.000 
62.000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
78,000 
80,000 
82,000 
84,000 
86,000 
88,000 
00,000 
91, 520 


In  gauged  leiigtb. 


Elongation. 


Inch. 

0. 

.0007 
.0016 
.0024 
.0033 
.0042 
.0052 
.0073 
.0084 
.0102 
.0107 
.0111 
.0118 
.0123 
.0130 
.0137 
.0143 
.0151 
.0160 
.0170 
.0184 
.0195 
.0205 
.0221 
.02H5 
.0257 
.0267 
.0284 
.0303 
.0333 
.a')6l 
.  0375 
.0309 
.0443 
.0507 
.06 
.08 
.10 
.125 
.16 
.20 
27 
.40 
.03 


1.00 


Set. 


Jneh. 

0. 

.0001 
.0001 
.0001 
.0001 
.0001 
.0001 
.0004 
.0008 
.0016 


Remarks. 


[niti;d  load. 


.0033 


,0063 


0115 


.0199 


.  0358 


Tensile  HtrenptTi. 
At  time  of  rii jiturOb 
=20.0  per  cent. 


Elongation  of  inch  sections,  ".13,  ".14,  ".21,  ".39*,  ".13. 
Diameter  at  fracture,  ".57 ;  area,  .255  square  inch. 
Contraction  of  area,  49  per  cent. 
Fractured  2".75  from  the  neck.    Appearance,  fine  silky. 
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TEMPERATURE   TESTS. 

No.  3352a. 


Mark  4. 

This  specimen  was  initially  compre-ssed  with  59,000  xx)ands  per  square 
inch,  causing  a  permanent  set  of  ".04  in  5  inches.  Rested  19  months, 
then  recompressed  with  65,000  pounds  per  square  inch,  after  which  the 
st^m  was  turned  down  from  1".0092  to  ''.714  diameter  for  the  purixise 
of  straightening,  and  test  resumed  under  tensile  stresses,  after  a 
further  rest  of  18  days. 

Sectional  area,  .40  square  inch. 

New  gauged  length  of  5''  established. 

[See  Report,  IbSO,  page  416,  for  compreBsion  teet.-^ 


Applied  loads. 


Total. 


Poundn. 
400 
2,000 
4,000 
6,000 
8,000 
10,000 
12,000 
14,000 
16,000 
16,400 
16,800 
17.200 
17.600 
18,000 
18,400 
18,800 
19,200 
19,600 
^0,000 
20,400 
20,800 
21,200 
21.600 
22,000 
22. 400 
22, 800 
23,200 
23,600 
24,000 
24,400 
24, 800 
25,200 
25,600 
26.000 
26,400 
26,800 
27,200 
27,600 
28,000 
28,400 
28,800 
29,200 
29,600 
30,000 
30,400 
30,800 
31,200 
31,600 
32,000 
32,400 
32.800 
33,200 
33.600. 


Per  unnare 
iuco. 


Pounds. 
1.000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
4:),  000 
44,000 
45, 000 
46,000 
47,000 
48,000 
49,000 
50,000 
51,000 
52.000 
53,000 
54,000 
55, 000 
&6,000 
57,000 
58,000 
50,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67,000 
68,000 
09,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77, 000 
78,000 
79,000 
80,000 
81,000 
82, 000 
83,000 
84,000 


In  gauged  leogtli. 


Elongation.;       Set. 


Inch. 
0. 

.0006 
.0014 
.  0023  - 
.0031 
.0040 
.0050 
.00(>0 
.0072 
.0074 
.0076 
.0078 
.0081 
.0088 
.0304 
.  0326 
.a351 
.0392 
.0443 
.0479 
.0506 

.0619 
.0663 
.0712 
.0757 
.0820 
.0882 
.0933 
.0985 
.1064 
.11?4 
.1204 
.1290 
.1340 
.1418 
'  .1527 
.1612 
.1724 
.1777 
.1847 
.1903 
.2112 
.22 
.24 
.26 
.28 
.29 
.31 
.33 
.30 
.39 
.42 


Inch. 

0. 

0. 


Eeraarkfl. 


0. 


0. 


.0004 


.0013 


Initial  load. 


.0349 


.0556 


.0807 


.1158 


1575 
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No.  3352^0— Continued. 


Applied  loads. 

In  ganged  length. 

Hemarks. 

TotaL 

Feraqiiare 
incn. 

Elongation. 

Sety 

Pound*, 
34.000 
34.400 
34,800 
34.820 
20.100 
0 

Pound*. 
85,000 
86,000 
87,000 
87,050 

Jnehe*. 
.49 
.56 
.70 
.80 

Inch. 

Tonnile  strength. 
At  time  of  rupture. 
:^23.8  per  cent. 

0 

1.19 

Elongation  of  inch  sections:  "15,  ''.22,  ".47*,  ''.18,  ".17. 
Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 
Contraction  of  area,  49.0  per  cent. 
Fractured  3".35  from  the  neck.    Appearance,  fine  silky, 

H.  Ex.  161 41 
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No.  3353  a. 
Mark  4. 

Initially  compressed  nnder  61,000  poands  per  square  inch,  causing 
a  permanent  set  of  ".0730  in  6  inches. 

When  mounted  on  centers  the  stem  runs  out  of  line  ''.03^. 

After  resting  19  months,  test  resufued  under  tensile  stresses.  Same 
gauged  length  used  as  before,  now  measuring  4''.9270,  setting  microme- 
ter, however,  at  zero  under  initial  load. 

Original  sectional  area,  .80  square  inch. 

[See  Report,  1889,  pftge  417,  for  compreHsion  teat.] 


Applied  loads.              In  gaa  ged  len  j(th . 

Remarka. 

Total. 

Per  sanare 
inch. 

Elongation. 

Set. 

Poundt. 
800 
4,000 
8,000 
12,000 
16,000 
20,000 
24,000 
28,000 
32,000 
36,000 
36,800 
37,600 
38.400 
39,200 
40,000 
41,600 
43,200 
44,800 
46,400 
48,000 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
45,000 
46,000 
47.000 
48,000 
40,000 
50,000 
52,000 
54,000 
56,000 
58,o6o 
60,000 

0 

Inch. 

0. 
.0007 
.0015 
.0024 
.0032 
.0040 
.0049 
.0057 
.0066 
.0075 
.0077 
.0079 
.0082 
.0350 
.0382 
.0452 
.0552 
.0620 
.0728 
.0845 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
.0001 

Initial  load. 

• 

Elastic  limit 

• 

.0291 

- 

.0731 

Bested  2  months  and  20  days;  then  alternate  stresses  applied; 
70,000  x>ounds  per  square  inch  tension  and  50,000  pounds  per  square 
inch  cx)mpression. 

The  stress  was  applied  50  times  in  each  direction;  the  last  apphca- 
tion  was  in  a  compression  direction. 

The  total  ^et  after  the  above  repeated  stresses  was  ".12,  which  was 
one  of  extension,  and  includes  the  set  of  ".0731,  which  existed  at  the 
close  of  the  preceding  experiment. 

Specimen  now  turned  down  to  ".798  diameter. 

Sectional  area,  .50  square  inch. 

Gauged  length,  5". 
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Applied  loads. 


TotoL 


Pouficbr. 
500 
2,500 
5,000 
7,600 
10,000 
12,600 
15,000 
17,^ 
20,000 
22,500 
25,000 
25,500 
26,000 
20,500 
27,000 
27,500 
28,000 
28.500 
29.000 
29,500 

ao.ooo 

30,500 
31.000 
31.500 
32.000 
32,!M)0 
33,000 
33,500 
34,000 
34.500 
35,000 
35.500 
36,000 
36,500 
37,000 
37,  .500 
38,000 
38,500 
39,000 
89,500 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45.620 
38,000 
0 


PcTMnare 
Incn. 


1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
80.000 
35,000 
40,000 
45,000 
60,000 
51,000 
52^000 
53,000 
54,000 
56.000 
66,000 
57,000 
58,000 
69,000 
60,000 
61,000 
62.000 
68,000 
64,000 
65,000 
66,000 
67,000 
68,000 
60,006 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76,000 
77,000 
78,000 
79,000 
80,000 
82,000 
84,000 
86«000 
88,000 
90,000 
01.240 


In  ganged  length. 


EIoiigBlioii. 


Inch. 
0. 

.0007 
.0016 

.0025 
.0033 
.0043 
.0051 
.0060 
.0070 
.0080 
.0092 
.0095 
.0099 
.0103 
.0107 
.0113 
.0118 
.0122 
.0128 
.0134 
.0140 
.0150 
.0158 
.0168 
.0176 
.0190 
.0207 
.0219 
.  02:W 
.0249 
.0273 
.0302 
.  .0330 
.0;M8 
.0300 
.0435 
.0486 
.0531 
.0590 
.0720 
.0860 
.11 
.15 
.19 
.27 
.37 
.54 


.95 


Set. 


Inch. 

0. 

0. 

0. 

0. 

0. 

.0001 
.0002 
.0002 
.0002 
.0003 
.0007 


0019 


0075 


Kemaikfl. 


Initial  loacL 


0144 


0287 


06*J2 


TensQe  strength. 
At  time  of  rupture. 
=  10.0  per  cent. 


Elongation  of  inch  sections,  ".43«,  ".20,  ".11,  MO.  'Ml. 
Diameter  at  fracture,  ".57;  area,  .255  square  inch. 
Contraction  of  area,  49.0  per  cent. 
Fractured  1"«60  from  the  neck.    AppearanoCi  fine  silky. 
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TEMPERATURE   TESTa 


No.  3354c. 

Mark  4. 

This  specimen  was  previously  strained  with  compression  and  tensioD 
loads  of  59,000  and  67,000  pounds  per  square  inch,  respectively,  cauisiBg 
a  permanent  tension  set  of  '^0884  in  5  inches,  then  loaded  with  35,000 
pounds  per  square  inch  compression,  which  reduced  the  i>ermanent  ten- 
sion set  to  ''.0827.  Light  cMps  were  taken  over  stem  and  threaded  sm- 
tions  to  straighten  the  specimen,  and  tested  by  tension  2^  hours  after 
close  of  compression  test.  - 

Diameter  of  stem,  ".993. 

Sectional  area,  .774  square  inch. 

Few  gauged  length  of  5"  established. 

Tension  loads  applied  up  to  65,000  pounds  per  square  inch,  causiog 
a  permanent  set  of  ''.0075.  Bar  rested  18  months,  then  tamed  down 
to  ".798  diameter,  and  test  by  tension  resumed. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6". 

[See  Report.  1889,  page  421,  for  earlier  teats.] 


Applied  loada. 

In  gauged  length. 

Bamarks. 

•Total. 

Per  so  uare 

.iDCh. 

Elongation. 

SCvt 

Pounds. 
500 
5,000 
10,000 
15.000 
20,000 
25,000 
30,000 
32,500 
33,000 
33, 500 
34,000 
34,500 
35,000 
35,500 
36.000 
36,500 
37,000 
37,500 
38,000 

36,000 

36,500 
37,000 
87,500 
88,000 
38,600 
39,000 
39,500 
40,000 
40,600 
41,000 
42,000 
43,000 
44,000 
45,000 
45,560 
0 

JPounds. 
1,000 
10,000 
20,000 
30,000 
40,000 
50,000 
60,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,01^0 
71,000 
72,000 
73,000 
74,000 
75,000 

.  76,000 

72,000^ 

73,000 
74,000 
76,000 
76,000 
77.000 
78,000 
79.000 
80.000 
81.000 
82,000 
84,000 
86,000 
88,000 
90,000 
91,120 
0 

Inches. 
0. 

.0017 
.0034 
.0052 
.0070 
.0087 
.0104 
.0113 
.0115 
.0117 
.0118 
.0120 
.0122 
.0124 
.0126 
.0128 
.0130 
.0132 
.0165 
.0207 
.0312 
.0755 
.0853 
.0965 
.1053 
.1130 
.1235 
.1391 
.1525 
.1620 
.1785 
.2125 
.2'/25 
.3325 
.4225 
.6625 
1.02 

Inch. 
0. 

• 

Initial  load. 

0. 

(K 

0. 

0. 

ElaatloIIntt. 

• 

•   •■■••••••a* 

Tensile  atrengtli. 
—  20.4  per  cent. 

Elongation  of  inch  sections:  ".12,  ".23,  ".40,»  ".15,  ".12. 
Diameter  at  fracture,  ".57;  area,  .255  square  inch. 
Contraction  of  area,  49.0  per  cent. 
Fractured  3"  from  the  neck,    Appearance,  flpe,  silky, 
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Mark  4 


// 


Sectional  area,  .80  square  inch. 

Alternately  loaded  with  tensile  and  compressive  stresses. 

65,0CM)  poands  per  square  inch  applied  twenty  times  under  compression 
and  twenty-one  times  by  tension;  the  initial  and  Unal  load  being  a 
tensile  stress. 

While  under  tensile  stress  ample  time  was  allowed  the  specimen  to 
elongate  nearly  all  the  load  would  cause. 

The  intervals  under  the  compression  stress  were  3  to  5  seconds  each. 
The  tendency  to  deflect,  would,  it  was  thought,  have  caused  ultimate 
failure  by  lateral  deflection  had  the  maximum  compression  stress  been 
prolonged. 

Specimen  has  a  perment  set  of  extension  '^065,  permanent  deflection 
''.05  in  6  inches. 

Sx)ecimen  turned  down  to  ^'.798  diameter  =  .50  square  inch  sectional 
area.    Gauged  length,  5''. 


Applied  loads. 

In  gaaged  length. 

BemarlEB. 

Total. 

Per  square 
inob. 

Elongation. 

Set. 

Pounds. 
500 
2,500 
5,000 
7,500 
10,000 
12,500 
15,000 
17,500 
20,000 
22,500 
25,000 
27,500 
30,000 
32,500 
33,000 
33,500 
34,000 
34,500 
35,000 
35,600 
.36,000 
36,600 
37,000 
37,500 
38,000 
38,500 
39,000 
30,500 
40.000 
40,500 
41,000 
41,500. 
42,000 
42,500 
43,000 
44,000 
44.430 
36,100 
0 

Poundt. 
1,000 
5,000 
10.000 
15,000 
20.000 
25,000 
80,000 
35,000 
40,000 
45,000 
50,000 
55,000 
60,000 
65,000 
66,000 
67,000 
68.000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75.000 
76,000 
77,000 
78,000 
79,000 
80,000 
81,000 
82,000 
83,000 
84,000 
85,000 
86,000 
88,000 
88,860 

Jnth. 

0. 
.0007 
.0017 
.0027 
.0035 
.0043 
.0053 
.0062 
.0071 
.0080 
.0090 
.0098 
.0107 
.0114 
.0115 
.0117 
.0118 
.0119 
.0121 
.0125 
.0135 
.0153 
.0229 
.0482 
.0608 
.0760 
.0930 
.1080 
.1320 
.15 
.18 
.21 
.24 
.29 
.34 
.49 
.77 

Inch. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
u. 
0. 

Initial  load. 

• 

• 

0. 

lOInstIc  limit. 

.  o:iM) 

.'mo* 

......<.•••• 

Tcnnile  strc^n^h. 

At  (line  of  rupturo. 

0 

1.14 

1 

=  22.8  per  cent. 

Elongation  of  inch  sections:  ".48*,  ".20,  'M5,  ".15,  ".16. 
Diameter  at  fracture,  ".56;  aiea,  .'246  square  inch. 
Contraction  of  area,  50.8  per  cent. 
Fractured  1".46  from  the  neck.    Appearance,  fine  silky. 
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TSHPBBATUBS  TESTS. 


No.  6240, 

Mabk  4, 

Same  form  as  No.  5239. 

Overstrained  with  65,000  pounds  per  square  inch  tensile  stress,  after 
which  alternate  stresses  of  tension  and  compression  were  apphed  of 
50,000  pounds  x)er  square  inch  each. 

The  stress  in  each  direction  was  applied  seventy-five  times,  endisg 
with  a  load  in  the  compression  direction. 

At  the  close  of  the  repeated  loadings  the  specimen  had  a  i)ermaDeiit 
set  of  extension  of  ^'.-Q4  in  5  inches  and  was  deflected  laterally  ".02  in 
length  of  6  inches. 

Specimen  turned  down  to ''.798  diameter  =  .50  square  inch  sectional 
area.    Gauged  length,  5". 


Applied  loads. 


Total. 


Pounda. 
500 
2,500 
5,000 
7.500 
10,000 
12,500 
15.000 
17,500 
20,000 
22,500 
23,000 
23,500 
24,-000 
24,500 
25,000 
25,500 
26,000 
26,500 
27,000 
27,500 
28,000 
28,600 
29.000 
29,500 
30,000 
30,500 
31,000 
31,500 
32,000 
32,500 
33,000 
33,500 
34.000 
34,500 
35,000 
35,600 
36,000 
36,500 
37,000 
37,500 
38,000 
38,500 
39,000 
39,500 
40,000 
40,500 
41,000 
41,500 
42,000 
42,500 
43.000 
43,500 
44,000 
36,300 
0 


Per  square 
incn. 


Pound$. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30.000 
35,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
51,000 
52,000 
53,000 
54,000 
55.000 
56,000 
57,000 
58,000 
59,000 
60,000 
61.000 
62,000 
63,000 
64.000 
65,000 
66,000 
67,000 
68,000 
69,000 
70,000 
71,000 
72,000 
73,000 
74,000 
75,000 
76.000 
77.000 
78,000 
79,000 
80,000 
81,000 
82.000 
83,000 
84,000 
85,000 
86,000 
87,000 
88,000 


In  gaage<l  length: 


Elongation. 


Inch. 

0. 

.0007 
.0015 
.0023 
.0031 
.0040 
.0048 
.0058 
.0071 
.0099 
.0108 
.0115 
.0125 
.0130 
.0147 
.0161 
.0173 
.0188 
.0205 
.0225 
.02.52 
.0274 
.0302 
.0350 
.  0393. 
.0443 
.0485 
.0550 
.0622 
.0712 
.0770 
.0829 
.0882 
.1015 
.1103 
.12 
.125 
.14 
.15 
.16 
.18 
.20 
.22 
.235 
.25 
.28 
.30 
.33 
.38 
.43 
.49 
.56 
.88 


1.18 


Set. 


Inch. 
0. 

0. 

0. 

0. 

0. 

0. 

0, 

0. 
.0005 
.0023 


0060 


01 2S 


0L*S2 


.  0582 


0956 


Bemarks. 


Initial  load. 


Tensile  strength.- 
At  tiiue  of  nmttiro. 
=23.6  per  cent. 


Elongation  of  inch  sections,  ".3:^,  ".39»,  ".17,  'M5,.'M4. 
Diameter  at  fracture,  ".5i5;  area,  .238  square  inch. 
Contraction  of  area,  52.4  per  cent. 
Fractured  1^.85  from  the  neck.    Appearance,  fine  silky. 


TEMPERATURE   TESTS, 
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No.  6550. 
Mark  4. 

Specimen,  9''  long,  ends,  IJ"  diameter,  stem,  6'^  long  by  1".0092 
tUameter. 

Initially  compressed  with  60,000  pounds  per  square  inch,  causing  a 
[permanent  set  of  ".0795  in  5". 

After  resting  9  days  stem  turned  down  to  ".714  diameter  and  tested 
by  tension. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5". 


Applied  loads. 


ToUl. 


Pounds. 
400 
2,000 
4.000 
0,000 
8,000 
10,000 
12,000 
12,400 
12,800 
13,200 
13.800 
14.000 
14.400 
14,800 
15.200 
15,600 
16,000 
16.400 
16,800 
17,200 
17.600 
18,000 
18,400 
18,800 
10,200 
19,600 

ao.ooo 

4,000 
8,000 
12.000 
16,000 
20,000 
20,400 
20.800 
21.200 
21,600 
22,000 
22,400 
22,800 
23,200 
23.600 
24,000 
24,400 
24,800 
25,200 
25,600 
26,000 
26,400 
26,800 
27.200 
•37,600 
28,000 
28.400 
28,800 
29,200 
29,600 
30,000 
30.400 
30,800 
81,200 
81,000 


Per  Miaare 
iiuw. 


Pound*. 


1 
5 

10 
15 
20 
25 
30 
31 
32 
33 
34 
35 

3^: 

37 

38 

89 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

50 

10. 

20, 

30, 

40, 

50, 

51 

62 

63 

64 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 

72 

73 

74 

75 

76 

77 

78 

79, 


.000 
.000 
,000 
,000 
,000 
,000 
.000 
,000 
,000 
,000 
.000 
.000 
,000 
,000 
,000 
.000 
,000 
,000 
.000 
,000 
,000 
.000 
.000 
.000 
,600 
,000 
,000 
000 
,000 

,ouo 

1,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
.000 
,000 
,000 
,000 
.000 
000 
,000 
,000 
.000 
.000 
,000 
,000 
,000 
,000 
,000 
,000 
,000 
.000 
.000 
,000 


In  ganged  lenp^h. 


Elongation, 


Ineh. 

0. 
.0005 
.0015 
.002!^ 
.0033 
.0043 
.0070 
.0090 
.0097 
.0108 
.0119 
.0130 
.0144 
.0100 
.0173 
.0190 
.0209 
.0231 
.0254 
.0281 
.0310 
.0350 
.0377 
.0411 
.0455 
.0488 
.0541 
.0463 
.0480 
.0500 
.0520 
.0549 
.0570 
.0590 
.0655 
.0700 
.0772 
,0815 
.0877 
.0933 
.0995 
.1073 
.1135 
.1183 
.1274 
.1370 
.1458 
.1528 
.1636 
.1713 
.1794 
.1950 
.205 
.215 
.2:* 
.25 
.27 
.29 
.30 
.32 
.35 


Set. 


Ineh. 

0. 

0. 

0. 

0. 

0. 
.0001 
.0021 


Hemarkii. 


Initial  load. 


Elaatic  limit  about  29,000  poanda  per  square  inch. 


.0060 


0138 


.  0*-'G7 


0070 


uDiX) 


\:i'2r> 


18U0 
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TEMPERATURE   TESTS. 


Fo.  5550 — Coutinued. 


Applied  loadn. 

In  ganged  length. 

Remarks. 

» 

Total. 

Per  square 
inoo. 

HoBgation. 

Set. 

PoumU. 
32,000 
32,400 
32,800 
33,300 
33,600 
34,000 
34,400 
34,440 
28,300 
0 

Poundt. 
80,000 
81,000 
82.000 
83,000 
84,000 
85.000 
80,000 
86,100 

• 

IneJut. 
.38 
.41 
.45 
.50 
.56 
.62 
.80 
.92 

< 
Inch. 

• 

Tensile  strength. 
At  time  of  rupture. 
=27.4  per  o«ni.    • 

1 

• 



•••••""•••"• 

0 

1.37 

Elongations  of  inch  sections:  'M9,  ".27,  ".52»,  ".21,  ".18. 
Diameter  at  fractare,  ".48;  area,  .181  sqaare  inch. 
Contraction  of  area,  54.7  per  cent. 
Fractured  3'".4  firom  the  neck.    Appearauce^  fine  silky. 
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I  No.  5551. 

Mark  4. 

Same  form  as  No.  5550. 

Initially  compressed  with  60,000  pounds  per  square  inch,  causing  a 
permanent  set  of  ".0785  in  5". 

After  resting  9  days,  stem  turned  down  to  ".714  diameter,  and 
tested  by  tension. 

Sectional  area,  .40  square  inch. 

Gauged  length,  5". 


Applied  loads. 


Total. 


Poundt. 

400 

2,000 

4,000 

6,000 

8.000 

10,000 

10, 400  " 

10.800 

11,200 

11.600 

12,000 

12,400 

12,800 

13.200 

13.600 

14,000 


14,400 
14,800 
15,200 
15.600 
16,000 
16,800 
17,600 
18,400 
10,200 
20,000 
20,800 
21,600 
22,400 
23,200 
24,000 
24,800 
25,600 
26,400 
27,200 
28,000 
28,800 
29,000 
30,400 
31,200 
32,000 
32. 400 
32, 800 
33,200 
33,600 
34,000 
34,400 
28,600 
0 


Per  square 
iniin. 


Pound*. 
1,000 
6.000 
10,000 
15,000 
20,000 
25,000 
26,000 
27,000 
28,000 
29,000 
30.000 
31,000 
32,000 
83,000 
34,000 
35,000 


36,000 
37,000 
38,000 
39,000 
40,000 
42,000 
44,000 
40,000 
48,000 
50,000 
52,000 
54.000 
56,000 
58.000 
60,000 
62,000 
64.000 
66,000 
68,000 
70,000 
72,000 
74,000 
76,000 
78,000 
80,000 
81,000 
8*^,000 
83,000 
84,  (KM) 
85,000 
86,000 


In  gaugtHl  lecglb. 


Elongation. 


Inch, 

0. 
.0005 
.0014 
.0023 
.0032 
.0041 
.0043 
.0047 
.0048 
.0051 
.0055 
.0063 
.0071 
.0082 
.0101 
.0118 


Set. 


Jnehen. 
0. 
0. 
0. 
0. 
0. 
0. 


.0005 


.0058 


Remarks. 


fuitial  load. 


Elaatic  limit. 


Rested  under  initial  load  1  hoar. 


.0130 
.0141 

.  0150 

.  0l«:{ 

.  0183 

.  0229 

.0278 

.O^MO 

.0420 

.0504 

.  0589 

.0691 

.0802 

.0917 

.1049 

.1165 

.1332 

.1506 

.1000 

.1922 

.22 

.25 

.28 

.31 

.37 

.39 

.42 

.49 

.32 

.64 

.86 


0113 


04U9 


1.28 


.  OOiO 


.  1770 


Tonaile  strength. 
At  tiitio  of  rupture. 
=r25.G  per  cent. 


Elongation  of  inch  sections,  ".17,  ".21,  ".51,  ".21,  ".18. 
Diameter  at  fracture,  ".50;  area,  .196  square  inch. 
Contraction  of  area,  51  per  cent. 
Fractured  at  the  middle  of  stem.    Appearance,  filne  silky. 


650  TBMPEBATUBB  TESTa. 

Ko.  3345ft. 

Mask  9. 

Initially  compressed  with  58,000  x>ound8  per  square  inch,  causing  a 
permanent  set  of  ''.04d8  in  5  inches,  stem  then  turned  down  from  ".798 
to  ''.7915  diameter  for  the  purpose  of  straightening,  then  strained  by 
tension  up  to  50,000  pounds  i>er  square  inch,  then  compressed,  20  homs 
alter,  with  30,000  pounds  per  square  inch. 

Bested  19  months  8  days,  then  test  resumed  under  compression 
stress. 

Area  assumed  to  remain  at  ''.492  square  inch. 

Gauged  length,  5".036. 

[See  Report,  1889,  page  434,  for  earlier  testa.f 


1 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  sonare 
inou. 

Comprea- 
aion. 

Set. 

Poundi. 
492 
4.920 
9,840 
12,300 
14,760 
15,252 
16,744 
16. 236 
16,728 
17.220 
19,680 
22,140 
22,632 
23, 124 
23.  616 
24,108 
24,600 
25,092 
25,584 

Poundi. 
1.000 
10,000 
20.000 
25,000 
30.000 
31,000 
32,000 
33,000 
34,4X)0 
35,000 
40.000 
45,000 
46.000 
47,000 
48,000 
49,000 
60,000 
51,000 
52.000 

IfUih. 

0. 

.0015 
.0033 
.0040 
.0049 
.0050 
.0052 
.0054 
.0056 
.0058 
.0066 
.0074 
.0075 
.0077 
.0079 
.0081 
.0082 
.0085 
.0067 

Ineh. 
0. 

Initial  load. 

0. 

0. 

0. 
0. 
0. 

.....^ ...... 

0. 

0. 

Compression  test  discontinued;  after  a  rest  of  4  hours  test  of  speci- 
men resumed  under  the  tensile  stress. 
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Same  ganged  length  as  before  used. 


Applied  loads. 

In  gaiigod  length. 

Kcnia 

rka. 

Total. 

Per  no  nare 
incn. 

Elongation. 

Set. 

PoundM. 

Poundt, 

IfUh. 

Inch. 

492 

t        1,000 

0. 

0. 

2.4«0 

5,000 

.0006 

0. 

4,920 

»),000 

.0015 

0. 

7,380 

15.000 

.0023 

0. 

9.840 

20,000 

.0033 

0. 

12,300 

25,000 

.0042 

0. 

14,700 

30,000 

.0050 

0. 

17,220 

35,000 

.0050 

0. 

19,680 

40.000 

.0068 

0. 

22,140 

45.^000 

.0077 

0. 

24.600 

50,000 

.0086 

0. 

26.584 

52.000 

««090 

0. 

Reated  26  hours  without  load. 

26,076 
26.668 
27,060 
37,562 
28,044 
28.536 
29.028 
29.520 
30.012 
30,504 
30,996 
31.488 
31,980 
32,472 
32,064 
33,456 
33.948 
^34,440 
35, 424 
36,408 
37,302 
38.376 
39,360 
40,344 
41,328 
42.812 
43,296 
44,280 
45,264 
46,248 
4A,700 
44,100 
0 


63,000 
54,000 
65,000 
56,000 
57.000 
58,000 
59,000 
60,000 
61,000 
62,000 
63,000 
64,000 
65,000 
66,000 
67.000 
68,000 
69,000 
70,000 
72,000 
74,000 
70,000 
78,000 
80,000 
82,000 
,84,000 
86,000 
88,000 
90,000 
92,000 
94,000 
04,920 


.0091 

.0093 

.0095 

.0097 

.0009 

.0101 

.0103 

.0107 

.0109 

.0148 

.0435 

.0506 

.0555 

.0597 

.0650 

.0700 

.0793 

.  0833 

.0955 

.1115 

.1215 

.1415 

.1600 

.20 

.2:) 

.27 

.30 

.35 

.42 

.53 

.70 


.92 


0. 


oaj2 


Klastic  linuk. 


.0123 


.0085 


1420 


Ton  Rile  atrCTiffth. 
i  At  time  of  rupturA. 
i   —18.4  per  cent  in  5  inches.  ^ 


Diameter  at  fracture,  ".64;  area,  .322  square  incli. 
Contraction  of  area,  34.6  per  ceut. 

Fractured  1".6  from  the  neck.    Appearance,  tine  silky;  40  per  cent 
of  surface  interspersed  with  fine  granulation. 
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TEMPERATURE   TESTS. 


»  O.  3355. 

Mark  9. 

•  Diameter,  ".798. 

Sectional  area,  .50  square  inch. 

Gauged  length,  6".  , 

Tension  stresses  applied  up  to  70,000  pounds  per  square  inch,  caosing 
a  permanent  set  of  ".1202. 

Bar  allowed  to  rest  18  months,  then  tension  test  resumed. 


r 


[See  Report,  1889,  page  436,  for  original  teet.] 


Applied  loads. 


Total. 


Pcunda, 
&00 

6,000 
10,000 
15,000 
20,000 
26,000 
30,000 
25,000 
20,000 
15,000 
10,000 

6,000 
30,000 
35.000 
30,000 
35,000 
35,500 
36,000 
36,500 
37,000 
37,500 
38,000 
38,500 
30,000 
30,500 
40,000 
40,000 


40,000 
40,500 
41,000 
40,500 


41,000 
41,500 
42.000 
42,500 


40,000 
35.000 
30,000 
25,000 
20,000 
15.000 
10,000 
5,000 
5.000 
10,000 
15,000 
20,000 
2.'),  000 
30,000 
25,000 


Per  soaare 
iocn. 


In  gauged  lengths. 


Pounds. 

.  1,000 
10,000 
20,000 
80,000 
40,000 
60,000 
60,000 
60,000 
40,000 
30,000 
20,000 
10,000 
60,000 
70,000 
60,000 
70,000 
71,000 
72.000 
73,000 
74,000 
75,000 
76.000 
77,000 
78.000 
79,000 
80,000 
80,000 
80,000 
80,000 
80.000 
80,000 
80,000 
81,000 
82,000 
81,000 
81.000 
81,000 
81,000 
81,0lN) 
81,000 
81,000 
82,000 
83,000 
84,000 
85.000 
85,000 
80,009 
70,000 
60.000 
50.000 
40,000 
30.000 
20,000 
10,000 
10,000 
20,000 
30,000 
40,000 
60,000 
60,000 
60,000 


ISongation. 

Set. 

Inch. 

Inch. 
.1202 

.1218 

.1238 

.1255 

.1273 

.1200 

.1308 
.1290 

•  ■  •  •  m^   •■■••* 

.1273 

.  1257 

.1238 

.1220 
.1308 

.1202 

.1326 

.1300 

.1326 

.1329 

.1330 

.1332 

.1335 

.1336 
.1337 

.   .120J 

.1340 

.1341 

.1344 

.1348 
.1352 

.  1205 

.1360 

.1366 

.1368 

.1370 
.1372 

.  1225 

.1376 

.1628 

.1642 

.1682 

.  1715 

.1757 

.I860 

.1892 
.1899 

.1913 

.  1973 

.2110 

.2285 

.2332 

.2322 

.2302 

.2282 

.2260 

.2240 

.2216 

.  2191 

.2164 
.2150 
.2170 
.2192 
.  2213 

.2i34 

.22:15 
.2258 

.2240 

Bemarka. 


Micrometer  reset  according  to  laal  obaervation  of 
permanent  aeC 


Elastic  lintt. 

After  5  minntea. 
After  10  minutes. 
After  16  minutes. 
After  30  minutes. 


After  2  minntea. 
After  4  minutes. 
After  6  minutes. 
After  8  minutes. 
After  10  minutes. 
After  12  miliates. 


After  5  minntei. 
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No.  3355— CoDtinued. 


Applied  loads. 

In  ganged  lengths. 

Remai'ks. 

Total. 

Per  aqoare 
inch. 

Elongation. 

Sot. 

Pottfid#. 
20,000 
15.000 
10,000 
5,000 
42  500 
44,000 
45,000 
46,000 
47,000 
48,000 
48,340 
0 

Pottndt. 
40,000 
80,000 
20,000 
10,000 
«5,000 
88,000 
90,000 
92,000 
94,000 
96,000 
96,680 
0 

Ineh. 

.2220 

.2199 

.2177 

.2155 

.2345 

.265 

.30 

.34 

.40 

.57 

.78 

.88 

Inch. 

• 

Micrometer  remored. 

Tensile  strength. 
=  17.6  per  cent. 

■ 

.2133 

Test  discontinued  before  rupture  of  the  bar  was  completed. 
When«the  stress  was  released  local  contraction  was  going  on  rapidly 
under  a  total  load  of  45,000  pounds  tension. 
Measuring  the  specimen,  the  diameters  were  as  follows: 


j 


Li 


L  S^^aMMf9d>  length. 


JL> 


^ 


i? 


I 


. 


s^. 


ti 


Specimen  turned  down  to  '^672  uniform  diameter  and  test  resumed. 

Present  sectional  area  .355  square  inch. 

Tensile  strength,  38,200  pounds  =107,610  pounds  per  square  inch  on 
the  area  as  turned  down. 

The  specimen  fractured  at  the  neck;  3''  from  the  place  of  greatest 
contraction  before  tuniing  down.    Appearance,  silky,  oblique. 

Diameter  at  fracture,  ''.58;  area,  .264  square  inch. 

Contraction  of  area,  25.6  per  cent. 
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TEMPERATUBE   TESTS. 


TABLE  SHOWING  FINAL  ELASTIC  LIMITS^  TENSILE  STBENGTH,  AKD 
ELONGATIONS  AFTER  VABIOUS  TREATMENTS  AND  ALSO  WITHOUT 
TREATMENT 

STEEL  BAB  NO.  1. 


Ko.of 
test. 

Treatment. 

Elastic 

limit  per 

square 

inch. 

Tensile 

st<«n|^ 

per  squaie 

inch. 

Kkmgatios 
in  5  inclm. 

5242 
3346a 

JHon  e. .................................... ......... 

Pwindt, 
50,800 

46,000 

78,800 
80.000 

PtreenL 

28.0 

24.0 

ComprMsed  with  56,000  pounds  per  sqnaro  inch. 
Bested  19  months  then  tssted  bv  tension 

STEEL  BAB  NO.  4. 


5548 
5549 
5550 

5551 
3343a 


3344a 


8347a 


3348a 


3349a 


2352  a 


3368a 


8354s 


None 1... 

do 

Compressed  -with  load  of  60,000  pounds  per  square 
inch,  then  rested  9  days 

do 

Compressed  with  60,000  pounds  per  square  inch, 
then  loaded  with  60,000  pounds  per  square  inch 
tension,  then,  after  resting  18  months,  tension 
loads  resumed  and  elastic  lunit  found  to  be64,550 
pounds  per  square  inch.  A^ain  compressed  with 
60.000  pounds  per  square  inch,  then  ruptured  by 
tension 

Compressed  with  60,600  jKmnds  per  square  inch, 
then  loaded  with  70, 000  pounds  per  square  inch  ten- 
sion, rested  18  months,  then  tension  test  resumed 
and  elastic  limit  found  to  be  83.000  pounds  per 
square  inch;  rested  35  days,  uien  compressed 
with  60,000  pounds  per  square  inch,  then  rup- 
tured by  tension (.....« 

Compressed  with  06,000  pounds  per  square  inch. 
Bested  19  months,  then  tested  by  tension,  the 
elastic  limit  was  48,000  pounds  per  square  inch. 
Xioaded  up  to  60,600  pounds  per  square  inch  ten- 
sion; rested  16  da^s,  then  loaded  with  60,000 
pounds  i>er  square  inch  c<«ipression,  and  with 
74,000  pounds  per  square  inch  tension  and,  after 
heating  a  dull  red  color  and  cooling  in  the  open 
air,  test  resumed  by  tension 

Compressed  with  50.066  pounds  per  square  inch. 
Bested  10  months,  thenloaded  up  to  60,000  pounds 
I>er  square  inch  tension.  Elastic  limit  at  this 
time  is  48,000  pounds  per  square  ineh.  Bested  15 
days,  then  compressed  with  60,000  pounds  per 
square  inch,  and,  after  resting  2  days,  test  re- 
sumed by  tension 

Compressed  with  59,000  pounds  per  square  inch. 
Bested  19  months,  then  loaded  by  tension  up  to 
60,000  pounds  per  square  inch .  The  elastic  limit 
being  46,600  pounds  per  sqnare  inch.  Bested  2 
months  and  20  days,  theu  loaded  alternately  20 

V  times  each  with  70,000  pounds  per  square  inch 
tension  and  50,060  pounds  per  square  inch  oom- 
pressien.  The  last  load  being  coihpression,  then 
oar  ruptured  by  tension 

Compressed  witn  50,000  pounds  per  square  inch. 
Bested  19  months,  then  recompressed  With 
65,000  pounds  per  square  inch,  and  afterward 
tested  by  tension 

Compressed  with  61,000  pounds  per  sqnare  inch. 
Bested  19  months,  then  loaded  with  60,000  pounds 
per  square  inch  tension,  the  dastic  limit  being 
48,000  pounds  per  sqnare  inch.  Bested  2  months 
and  20  days,  then  loaded  alternately  50  times, 
each  with  70,000  pounds  per  square  inch  tension, 
and  60,000  pounds  per  sqnare  inch  compreosion, 
the  last  load  being  compression,  and  afterwards 
ruptured  by  tensum 

Compressed  with  50,000  pounds  per  square  inch, 
then  loaded  with  67,006  pounds  per  aquare  inch 
tension,  afterwards  loaded  with  35,000  pounds 
per  square  inch  compression,  then  with  65,000 
pounds  per  sqnare  Inch  tension.  Bested  18 
movths,  then  test  resumed  by  tension 

■■■■  ■'"     ; '■■  IIWM.tLMi  '■       I...  ■.i-.t         ,  ' 


61,000 
59,000 

29,000 
30,000 


60,500 


75,000 


86,000 
88,200 

86,100 
86.U00 


26.4 
24.0 

27.4 
2Su6 


90,450 


1&6 


97,250 


86,600 


88,600 


01,520 


87,050 


14.6 


18.8 


2L0 


91,240 


91,120 


20.0 


23.8 


19.0 


20.4 


f'VH' 
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TABLE  SHOWING  FINAL  ELASTIC  LIMITS,  STRENGTH,  ^TC— Contiuued. 

STEEL  BAR  NO.  4 Contioued. 


Ko.of 

tMt. 


5239 


5240 


«241 


Treatment. 


Loaded  altomatelv  with  05,000  poands  i>er  square 
ineh  tension  ana  conipreaslonf  twenty -one  times 
by  tension  and  twentv  times  compression,  the 
initial  and  final  load  oeing  tension.  Bar  then 
mntored  by  tension 

Loaned  with  s5, 000  pounds  per  square  inch,  tension 
then  loaded  alternately,  75  times  each,  with  50,000 
pounds  per  square  inca  tension  and  compression, 
endins  with  a  load  of  compressioik,  and  then 
testes  by  tanaion 

None 


Elaatio 

limit  per 

square 

inch. 


PuundM. 


70,000 


50.000 


Tensile 

strength 

per  square 

inch. 


Pounds. 


88,860 


88.000 
86,820 


Elongation 
iu  5  inches. 


Percent. 


22.8 


23.6 
27.0 


STEEL  BAB  NO.  9. 


4540 
33456 


3355 


None 

Compressed  with  58,000  pounds  per  square  inch. 
Bented  19  months  8  days,  then  tested  by  com> 
pression  up  to  52,000  pounds  per  square  inch, 
and  afterwards  ruptured  by  tension 

Loaded  with  70,000  pounds  per  square  inch  ten- 
sion. Rested  18  months,  then  tension  test  re- 
sumed   *. 

Test  discontinned  before  rupture  of  the  bar  was 
oompIet«>d,  and  stem  turned  down  to  ".672  nnl- 
fomi  diameter,  and  test  reauined 


57,000 


61,000 


80,000 


05.160 

04,020 
96,680 

107,  oib 

_    V-, 


23.6 

18.4 
17.6 
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MISCELLANEOUS   STEEL    SPECIMENS. 


TENSILE  TESTS  OF  STEEL  REPRESENTIHO  METAL  IV  FIXTURES 

FOE  HYDROSTATIC  TESTS  OF  HOOFS. 


JFcmL  9f  Mp€COtl/BhM. 


ii 


>T 


TN 


_ 


Ko.  6161. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch.   «. 

Elastic  limit,  10^520  pounds  =  42,080  poands  per  square  inch. 

Tensile  strength,  21,590  i>ounds  =  86,360  pounds  per  square  inch. 

Elongation  in  3  inches  ".65  =  21.7  per  cent. 

Elongation  of  inch  sections:,  'M4,  ".31»,  ".20.- 

Diameter  at  fracture,  ".45;  area,  .159  square  inch. 

Contraction  of  area,  36.4  per  cent. 

Fractured  1".4  fix)m  the  neck.    Appearance,  silky. 

No.  4904. 

Diameter,  ".505. 

Sectioaial  area,  .20  square  inch.  * 

Elastic  limit,  9,440  pounds  =  47,200  pounds  per  square  inch 

Tensile  strength,  16,560  pounds  =  82,800  pounds  per  square  inch. 

Elongation  in  2  inches,  ".41  =  20.5  per  cent. 

Elongation  of  inch  sections:  ".20,  ".21*. 

Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 

Contraction  of  area,  37.1  per  cent. 

Fractured  at  middle  of  stem.    Appearance,  silky,  irregular  surface 


*  * 
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MISCELLANEOUS   STEEL   SPECIMENS. 


TENSILE  TEST  OF   SPECIMEirS  EEPRESENTING    KBTAI  II  flX- 

TUEEs  FOE  sTEAnmro  s-nrcH  tvbe. 


T 

J? 

i. 


No.  4356. 
Marks,  W^c 

Sectional  area,  .25  square  inch.  ' 

Elastic  limit,  13,840  pounds  =55,360  jwunds  per  square  inch. 
Tensile  strength^  25,270  pound8=101,080  pcmuds  per  square  inch. 
Elongation  in  3  inches,  ".54=18  per  cent. 
Elongation  of  inch  sections:  ".10,  ".33*,  ".11. 
Diameter  at  fracture,  ".43^;  area,  .145  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Appearance  of  fracture,  silky. 


No.  4367. 


Marks,  \Yu 


Sectional  area,  .25  square  inch. 
Elastic  limit,  13,250  pounds=53,000  pounds  per  square  inch. 
Tensile  strength,   24,210  pounds=96,840  pounds  per  square  incL 
Elongation  in  3  inches,  ".38=12.7  per  cent. 
Elongation  of  inch  sections:  ".16*,  ".13,  ".09. 
Diameter  at  fracture,  ".51 ;  area,  .204  square  inch. 
Contraction  of  area,  18.3  per  cent. 

Appearance  of  fracture,  granular^  radiating  from  a  dull  bjhA  at  tlu 
circumference. 


MISCELLANEOUS   STEEL    SPECIMENS. 


GG5 


Marks,  ^^q 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


No.  4382. 


Applied  loads. 

EloDKatioa 
per  Inch. 

Successive 

elongiitioD 

per  inch. 

PermaDent 
set. 

Successive 

perniauent 

set. 

Remarks. 

• 

Total. 

Per  square 
incn. 

Pounds. 

250 

1,250 

2,500 

3,750 

6,000 

6,250 

7,500 

8,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,750 

12.000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

16,000 

17,000 

18.000 

19,000 

20.000 

21,000 

22.000 

22,380 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
35,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
47,000 
48.000 
50,000 
52,000 
64.000 
56,000 
68,000 
60.000 
64,000 
68,000 
73.000 
76,000 
80,000 
84,000 
88,000 
89,520 

...  .- 

Inch. 
0. 

.000100 
.000267 
.00U433 
.  OOOQOO 
. 000767 
.000967 
.  001100 
. 001333 
.001400 
.0068:13 
.007067 
.007900 
.OO80OO 
. 010233 
.  010933 
.012167 
.013900 
.015600 
.017433 
.019167  , 
.  021600 
.0283 
.  0:J33 
.0383 
.0433 
.0567 
.0733 
.1100 
.1567 

Inch. 
0. 
.000100 
.000167 
.000166 
.006167 
.000167 
.060200 
. 000133 
.  0002;J3 
.000067 
.005433 
.  00O2:m 
.  0008:{3 
.000600 
:ooi7:« 
.000700 
.001234 
.001733 
. 001700 
. 001833 
.001731   • 
. 002433 
.0067 
.0050 
.0050 
.0050 
.0134 
.0166 
.0367 
.0467 

Inch. 
0. 
0. 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 

0. 

0. 

0. 





General  8ummary» 


Tensn« atrengfh  per  square  inch  of  orl^nal  section pounds.. 

Blaatic  limit  per  square  inch  of  originu  section do. . . 

£lon(sstion  per  incn  after  rupture inch . . 

Slongation  per  Inch  under  strain  at  elastic  limit do... 

Seduction  in  diameter  at  point  of  rupture do. . . 

Seduction  in  area  after  rupture,  per  cent  of  origiusl  section 

Poaition  of  rapture l".4  from  the  neck 

Charaeter  of  brokm  surface grannlar,  radiating  from  a  dull  spot  at  the  circumference 

SkwigatiOT  >f  inftk  aeaUoin ".11.  ".21\  ".17 


83,  520 

41,000 

.1633 

001400 

.054 

18.3 
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MISCELLANEOUS,  STEEL   SPECI14ENS. 


No.  4383. 


Marks,  "^y 

Diameter,  ".504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  3". 


Applied  loads. 


Total. 


Pound*. 

250 

1.250 

2,500 

3,750 

5,000 

6,250 

7,600 

8.500 

8,750 

9,000 

9,250 

0.500 

9,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11.500 

12,000 

12,.'>00 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

17,000 

18,000 

19,000 

20,000 

21,000 


Per  square 

'iUCD. 


Poundt. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
34,000 
35,000 
36.000 
37,000 
38,000 
39.000 
40,000 
41.000 
42,000 
43,000 
44.000 
45,000 
46,000 
48,000 
50.000 
52,0(K) 
54.000 
50,000 
58,000 
60,000 
62.000 
64.000 
68*000 
72.000 
76,000 
80,000 
84,000 


Eloneation 
per  moh. 


Inch. 

0. 
.000100 
.000300 
.000433 
.000600 
.000767 
.000933 
.001133 
.001233 
.002000 
.003833 
.006267 
.006667 
.007600 
.008067 
.008833 
.009667 
.010667 
.011400 
.  012333 
.014000 
.016033 
. 017733 
.020033 
.  022033 
.  024;i67 
.026700 
.029933 
.032667 
.0400 
.0500 
.0633 
.08:i3 
.1333 


Successive 

elongation 

per  inch. 


Inch. 
0. 
.000100 
.000200 
.000133 
.000167 
.000167 
.000166 
.000200 
.000100 
.000767 
.001833 
.002434 
.000400 
.000933 
.000467 
.000766 
.000834 
.001000 
.000733 
.00093:^ 
.001667 
.002033 
.001700 
.  002300 
.002000 
.  002.'{34 
.002333 
.  0032.33 
.  002734 
.007333 
.0100 
.0133 
.0200 
.0500 


PermaBent 
set. 


0. 
0. 


Ineh. 


Sacceasive 

penuanijnt 

set. 


Inek. 


Bemarks. 


Initial  load. 


1 

0. 

0. 

.OJ0167 

.000167 

■ 

1 

1                      1 

I 

1 

• 

1 

1 

1 

1 

1 

' 

1 

1 i 

RlasUe  limit 


Tensile  stren^tb. 


General  aummary. 

Tensile  strength  per  square  inch  of  original  »eotioii t : ponnds. .    84.  M| 

Klafitic  limit  per  square  inch  of  original  section do. ..    34.  vol 

Klungation  per  inch  after  rupture = iBnli ...      .  1387 

KlongHtion  per  inch  under  strain  at  elastic  limit do...  .MU3t 

Kt'duction  in  diameter  at  point  of  rupture do. . .       .634 

Reduction  in  area  after  rupture,  percent  of  ori(;iiial  Hmttiuu   18.  S 

T'osition  of  rupture ".95  from  the  neck 

(Character  of  broken  surface flaky  surface,  witli  put4;liC8  uf  granular  and  silky  metal  inter»perMd 

l<.loiigation  of  inch  sections ".13»  ".14,  "J4* 
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TENSILE  TESTS  OF  STEEL  SPECIMENS  FROM  A  ROLLED  BAR, 

^ted  for  the  purpose  of  compariug  the  Bethlehem  Iron  Oompany's 

hine  with  the  testing  ms^hine  at  this  arsenal. 

mgth  of  stem,  4''     Diameter,  1".128.    Sectional  area,  1  square  inch . 


)8. 


Harks. 


CT4-L, 
CT^L. 
CT«-I^ 
CT«-L, 

cav-L,. 

CT4-L,, 


ElMtic 

limit  per 

square  inch. 


Pound9. 

47,5«U 
44,840 
44,630 
43,070 
44,010 
46,370 


Tensile 

strength 

per  square 

inoD. 


PcundM. 
11.  410 
•77.408 
77,335 
77,  390 
77.  o:«) 
77,188 


Klongation  in 
4  inches. 


Inch. 
.04 
.87 
.80 
.93 
.94 
.07 


Per  cent. 

21.8 
22.3 
23.3 
23.6 
24.3 


Diameter 

at  tVac- 

ture. 


Ineh.K 
.91 
.91 
.91 
.91 
.91 
.91 


Area. 


Sq.  inch. 
.050 
.650 
.6.50 
.650 
.65U 
.650 


Contrao 

tioD  of 

area. 


Per  cent. 
35.0 
35.0 
35.0 
35.0 
36.0 
35.0 


>.of 

St. 


iO. 


EbrngatiOD  of  inch 
sections! 


II        n         II       n 

.14,.  33*,.  32*,.  15 
.13,. 23,  .36*,.  15 
.12,. 22,  .30*,.  16 
.14,. 25,  .30*,.  15 
.14,. 28,  .37*,. 15 
.  15, .  33*, .  34,    .15 


Appearance  of  fracture. 


Silky.... 

do .. 

do.. 

do.. 

do. 

do. 


Duration  of  tests. 


To  elastic 
limit. 


2 
2 
2 
1 
2 
2 


10 
5 

35 
54 
18 
10 


Elastic 

limit  to 

maximum 

load. 


/  // 

6  30 

8  0 

6  45 

6  10 

6  30 

5  10 


Maximum 
load  to  time 
of  rupture. 


2  6 

2  U 

2  35 

2  7 

2  20 

2  18 


le  elastic  limits  of  above  specimens  were  taken  from  observations 
he  beam  of  the  weighing  scale.  It  wa^  found  that  each  of  the 
dmens  possessed  a  well-defined  yielding  point,  afber  whiiih  elonga- 
continued  for  a  brief  interval  under  diminished  loads.  The  maxi- 
fi  stress  reached  before  yielding  occurred  is  recorded  as  the  elastic 
b.  A  more  critical  and  probably  more  exact  definition  obtained 
I  micrometer  observations,  would  have  placed  the  elastic  limits  from 
to  400  pounds  lower  than  here  recorded. 

3llowing  the  example  of  the  Bethlehem  tests,  no  change  in  the  rate 
)eed  was  given  for  a  short  time  preceding,  the  time  of  maximum  load 
the  time  of  rupture. 

lie  contraction  of  area  being  uniform  within  measurable  limits,  it  is 
ight  that  the  interval  of  time  between  the  maximum  load  and  the 
J  of  rupture  is  an  index  of  the  speed  of  the  test  at  the  critical  period 
laximum  load.  If  such  is  the  case  the  time  of  these  tests  was  prac- 
lly  a  little  longer  than  the  Bethlehem  tests,  and,  from  the  behavior 
he  metal,  it  is  thought  that  an  acceleration  in  the  speed  of  testing 
he  time  of  reaching  the  maximum  load  would  have  caused  an  ap- 
mt  tensile  strength  a  little  higher  than  here  recorded,  but  not  more 
1 100  to  300  pounds  would  be  expected* 
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MISCELLANEOUS   STEEL   SPECIMENS. 


STEEL  0A8TINQ8  FORWARDED  BY  LT.  OOL.J.  P.  PARLEY  FROM  I.  O.JOHVSOWSCO. 

SPUTTEN  DUYYIL,N.  Y, 


• 

No.of 
teat. 

Hark 
W 
speci- 
men. 

Di- 
ame- 
ter. 

Sec- 
tional 
area. 

Ultimate 
strength. 

V1.Mf«k  «» 

-A»  — 

▲xea  at  firaotoze. 

Con- 
trac- 
tion, 
of 

Appeanmosof 
iraetore. 

Total. 

Per 

square 
inch. 

JiililllJenuua 

inllnoh. 

5285 
6286 
5287 
6288 

• 

•  • 

•  •  • 

•  •  •  • 

Inek, 

.504 

.510 

.307 

.508 

Sq.  in. 
.20 
.204 
.202 
.203 

Po^vnd». 
10,340 
21, 510 
15,820 
13,070 

Powndt. 
0%700 

105;440 
75.840 
64,380 

Inch, 
.04 

.08 
.06 
.26 

Peru, 
4.0 
7.0 
6.0 

28.0 

"     Sq.in. 
Diam.  .4ir7=.lM 
Diam.  .498— .196 
Diam.  .496=.192 
Diam.  .48«=.14» 

PtreL 
3.0 
4.4 
4.9 

26.6 

Abe  craBnlsr. 

Do. 
Coarse  cnmilsr. 
Silky  asmtsd. 

^ 
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EJroVRAHCE  OF  ROTAXIHO  SHAFTS. 

^o.  30. — Oflwt  fgun)  iron  bar  No.  4, 

Fhe  speed  of  the  previous  run  of  37,151,900  rotations,  was  '400  per 

nute. 

Diameter  ^'.995.    Speed  of  rotation,  2,200  per  minute. 

Length  between  end  bearings,  33''.   * 

Deflections  measured  on  chord  of  10''. 


axi- 

lam 

b©r 

Nainb«r  of  rota- 
tiona. 

• 

Micrometer  readioga 
flection*. 

for  de- 

Deflec- 
tionB. 

SeU. 

Remarks. 

reea 
M)r 
aare 
icb. 

Sacoes- 
aiTOa 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

vand*. 
.000 

37,161,900 

Inch. 

Jneh. 

Inch. 

Inch. 

Ineh. 

Bar  removed  from  ma- 
chine and  re«t4Hl  1  year 
and  9  nionthn.     See 
report  1890  for  nrevi- 
oua  rnnii.    Middle 
bearing  ofltar  rediice«l 
to  ".9K  diameter  by. 

0 

37,151,900' 

a 

b 
e 

.2015 
.2014 
.2000 

.1819 
.1819 
.1812 

.2008 
.2008 
.2002 

.0189 
.0189 
.0190 

.0007 
.0006 
.0007 

wear. 

r  After  above-meutiune<l 
i   reat. 

4,050 

37, 150. 850 

a 
b 
e 

.2010 
.2015 
.2000 

.1818 
.1818 
.1811 

.2008 
.2008 
.2002 

.0190 
.0190 
.0191 

.0002 
.0007 
.0007 

10,150 

37,107,000 

a 

b 
e 

.2015 
.2014 
.2008 

.1818 
.1817 
.1813 

.2008 
.2007 
.2002 

.0190 
.0190 
.0189 

.0007 
.0007 
.0006 

2o,oeo 

37,187,000 

a 
b 

e 

.2010 
.  2013 
.2008 

.1818 
.1815 
.1813 

.2008 
.2007 
.2002 

.0190 
.0192 
.0180 

.0008 
.0006 
.0006 

* 

80,940 

37,277.000 

a 
b 

e 

.2009 

.2013* 

.2010 

.1817 
.1817 
.1814 

.2008 
.2008 
.2002 

.0191 
.0191 
.0188 

.0001 
.0005 
.0008 

Teat  diacontiniied. 
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,Ko.  112.— Cold-rolled  iron  bar. 

Diameter  V.    Speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chord  of  10". 


'^ 


Maxi- 

muni 

fiber 

stress 

per 

square 
inch. 

Number  of  rota- 
tions. 

Micrometer  readings 
flections. 

for  de- 

Deflec- 
tions. 

Seto. 

• 

Remarks. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Potmdt. 
20,000 

0 

0 

b 
c 

.1097 
.2003 
.2000 

Jneh, 
.1841 
.1845 
.1852 

* 

Inch. 
.1996 
.2002 
.2008 

.0155 
.0157 
.0156 

Inch. 
.0001 
.0001 
.0001 

1 

5.000 

5,000 

.  b 

c 

.1906 
.2002 
.2010 

.1838 
.1845 
.1852 

.1996 
.2002 
.2008 

.0158 
.0157 
.0156 

0. 
0. 
.0002 

5,000 

• 

10,000 

a 
b 
e 

.1998 
.2003 
.2010 

.1839 
.1845 
.1852 

*  .  1996 
.2002 
.2008 

.0157 
.0157 
.0156 

.0009 
.0001 
.0002 

w 

25,000 

0 

10,000 

b 
e 

.1098 
.2003 
.2011 

.1799 
.1807 
.1812 

.1996 
.2002 
.2008 

.0197 
.0105 
.0196 

.0002 
.0001 
.0008 

* 

5,000 

15,000 

b 

0 

.1996 
.2003 
.2011 

.1798 
.1806 
.1813 

.1996 
.2002 
.2009 

.0198 
.0106 
.0196 

0. 
.0001 
.0002 

5,000 

20,000 

b 

e 

.1997 
.20413 
.2010 

.1799 
.1805 
.1812 

.1995 

.2002 
.2008 

.0196 
.0197 
.0196 

.0002 
.0001 
.0002 

30,000 

0 

20,000 

a 
b 
c 

.2003 
.2011 

.1761 
.1767 
.1774 

.1996 
.2002 
.2009 

.0235 
.0235 
.0235 

.0002 
.0001 
.0002 

5.000 

25,000 

a 
b 

e 

.1908 
.2003 
-2011 

.1760 
.1767 
.1776 

^1905 
.2001 
.2008 

.0235 
.0234 
.0232 

.0003 
.0002 
.0003 

»» 

5,000 

30,000 

a 
b 
c 

.1997 
.2(»03 
.2011 

.1759 
.1766 
.1774 

.1995 
.2002 
.2008 

.0236 
.0236 
.0234 

.0002 
.0001 
.0003 

35,000 

0 

30,000 

b 

c 

.1998 
.2003 
.2011 

.1722 
.1728 
.1736 

.1996 
.2002 
.2008 

.0274 
.0274 
.0272. 

.0002 
.0001 
.0003 

5,000 

35,000 

a 
b 

0 

.1996 
.2004 
.2011 

.1720 
.1728 
.1734 

.1996 
JSOOl 
.2008 

.0276 
.0273 
.02:4 

0. 
.0003 
.0003 

5,000 

40,000 

a 
b 

s 

.1997 
.2003 
.2011 

.  1721 
.1727 
.1734 

.1994 
.2001 
.2008 

.0273 
.0274 
.0274 

.0003 
.0001 
.0003 

10.000 

.  50,000 

b 

e 

.1997 
.2003 
.2011 

.1720 
.  1728 
.1735 

.1996 
.2001 
.2008 

.0275 
.0273 
.0273 

.0002 
.0002 
.0003 

40,000 

f 

50,000 

b 
c 

.1908 
.2004 
.2011 

.1683 
.1687 
.1605 

.1994 
.2000 
.2006 

.0311 
.0313 
.0313 

.0004 
.0004 
.0003 

5.000 

55,000 

a 
b 

e 

.1995 
.2003 
.2012 

.1679 
.1666 
.1694 

.1994 
.2000 
.2008 

.0315 
.0314 
.0314 

.0001 
.0003 
.0004 

6,000 

60.000 

a 
b 

6 

.1996 
.2004 
.2011 

.1679 
.1686 
.1695 

.1994 
.1999 
.2007 

.0315 
.0313 
.0312 

.0002 
.0005 
.0004 

10,000 

70,000 

a 
b 

0 

.1997 
.2006 
.2012 

.1677 
.1686 
.1694 

.1994 
.1999 
.2008 

.0817 
.0813 
.0314 

.0003 
.0007 
.0004 
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1^0.112. — Cold-roUed  iron  bar — Continued. 


Max!- 

iniiHi 

filler 

stress 

per 

square 

mch. 

Namber  of  rot»* 
tions. 

Hiorometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Sets. 

Remarks. 

Sqcoos- 
siTe. 

ToUL 

On 

line. 

Un-' 
loaded. 

Loiided. 

Un- 
loaded. 

Amndf. 
45,000 

0 

5.000 

6,000 

10,000 

111,000 

70,000 
75,000 
80,000 
90,000 
211.000 

b 
c 

a 
b 

c 

a 
b 

c 

a 
b 
c 

Ineh, 
.1999 
.3005 
.2012 

.2003 
.2003 
.2013 

.1988 
.2009 
.2015 

.2006 
.2002 
.2017 

Ineh. 
.1640 
.1648 
.1653 

.1638 
.1648 
.1668 

.1631 
.16U 
.1660 

.1635 
.1640 
.1048 

Ineh. 
.1094 
.1999 
.2006 

.1993 
.1997 
.2005. 

.1988 
.1997 
.2004 

.1990 
.1994 
.2003 

Ineh, 
.0354 
.0351 
.0353 

.0355 
.0354 
.0352 

.0357 
.0363 
.0354 

.0365 
.0354 
.0355 

Ineh. 
.0005 
.0000 
.0006 

.0010 
.0006 
.0008 

0. 

.0012 
.0011 

.0016 
,0006 
.0014 

The  Umperatare  of  the 
bar  at  the  close  of  this 
run  had  increased  to 

i    about  lOOo  F. 

Bar  ruptured.    Temper- 
ature about  300^  F, 

• 

• 

No.  113. — Cold-rolled  iron  bar. 

Diameter,  1";  speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33^^ 
Deflections  measured  on  chord  of  10^^ 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rota- 
tions. 

ICicrometer  readings  for  de- 
flections. 

Deflec- 
tions. 

Seta. 

Bemarka. 

Sucoes- 
sivs. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pounds. 
45,000 

0 

0 

b 

e 

Ineh. 
.1996 
.2004 
.2001 

Ineh, 
.1638 
.1653 
.1645 

Ineh, 
.1993 
.2002 
.1998 

Ineh, 
.0365 
.0349 
.0353 

Ineh. 

.0003 
.0002 
.0003 

10,000 

10,000 

h 

e 

.1991 
.2011 
.2003 

.1634 
.1647 
.1641 

.1989 
.lUdO 
.1996 

.0355 
.0352 
.0355 

.0002 
.0012 
.0007 

10,000 

20,000 

a 

b 
e 

.2009 

.2006 
.2007 

.1639 

.1646 
.1041 

.1995 

.1998 
.1996 

.0356 

.0352 
.0355 

.0014 

.0006 
.0011 

Temperatnre  of  bar  in- 
creased slightly. 

10.000 

30,000 

a 
b 
e 

.1997 
.2005 
.2011 

.1632 
.1643 
.1636 

.1991 
.1996 
.1995 

.0359 
.0353 
.0359 

.0006 
.0009 
.0016 

10,000 

40,000 

a 
b 
e 

.1990 
.2020 
.2009 

.1630 
.1643 
.1636 

.1988 
.1997 
.1994 

.0358 
.0354 
.0358 

.0002 
.0023 
.0015 

10,000 

50,000 

a 
b 
e 

.1995 
.2022 
.2007 

.1631 
.1643 
.1632 

.1989 
.1906 
.1992 

.0358 
.0353 
.0360 

.0006 
.0026 
.0015 

60,000 

100,000 

a 
b 

9 

.1976 

.2037 
.2015 

.1608 

,1632 
.1638 

.1975 

.2006 
.2004 

.0367 

.0374 
.0366 

0. 

.0031 
.0011 

Temperatnre  of  bar  about 
180OF. 

7,000 

107,000 

Bar  ruptured. 

The  temperature  of  the 
bar  increased  finradu- 
ally  during  each  suc- 
cessiTorun. 

H.  Ex.  161- 


43 
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No,  114. — Cold-roll^  iron  bar. 

Diameter  1";  speed  of  rotation,  2,200  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10".  • 


Maxi- 
mum 
fiber 

stress 
per 

square 
inch. 

Number  of  rota- 
tiona. 

Micrometer  readings 
flections. 

for  rte- 

Deflec- 
tions. 

Sets. 

Snoces- 
siTe. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

XTn- 
loaded. 

Pounda 
45,000 

0 

0 

a 
b 
e 

Jneh. 

.2014 
.1087 
.2007 

Inch. 
.1657  , 
.1630 
.1651 

Jneh. 

.2012 
.1984 
.2004 

Jneh. 
.0355 
.0354 
.0353 

Jneh. 
.0002 
.01)03 
.0003 

10,000 

•  10,000 

a 

b 
c 

.2017 
.1986 
.2010 

.1654 
.1630 
.1649 

.2010 
.1982 
.2002 

.0356 
.0352 
.0353 

.0007 
.0004 
.0008 

10,000 

20,000 

a 

b 

c 

.2019 

.1908 
.2011 

.1653 

.1627 
.1648 

.2008 

.1984 
.2001 

.0355 

.0357 
.0353 

.0011 

.0014 
.0010 

Temperature  of  liar  in- 
creaaed  alightij. 

10,000 

80,000 

a 
b 
e 

.2012 
.2002 
.2014 

.1649 
.1628 
.1646 

.2001 

.0367 
.0356 
.0356 

.0006 
.0018 
.0013 

• 

< 

10,000 

40,000 

a 
b 
e 

.2000 
.1094 
.2023 

.1642 
.1623 
.1645 

.2000 
.1980 
.2001 

.0358 
.0857 
.0356 

0. 

.0014 
.0023 

• 

10,000 

50,000 

a 
b 
c 

.2031 
.1092 
.  2014 

.1651 
.1626 
.1643 

.2008 
.1982 
.2000 

.0357 
.0356 
.0357 

.0023 
.0010 
.0014 

50,000 

100,000 

a 

b 

e 

.2026 

.2020 
.2001 

.1646 

.1636 
,1629 

.2008 

.1995 
.1987 

.0362 

.0359 
.0358 

.0017 

.0025 
.0014 

Temperatnre    of    Imt 
about  150O  F. 

24,600 

124,600 

Barmptored.   Tempe^ : 
atnraaboataoooF. 

The  temperatocTO  of  tbe 
bar  fnoreased  grada- 
ally  during  eaca  no- 
oeaaira  roii  after  10,910 
rotationa. 

EKDURANCE   OP   ROTATING   fmAFTS. 
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No.  116. — Cold-rolled  iron  bar. 

Diameter  1".    Speed  of  rotation,  2,200  per  miuute. 
Length  between  end  bearings,  33'^ 
Deflections  measured  on  chord  of  10''. 


M«zi- 
mnm 
ftber 

8tre«a 
per 

■quttre 
inch. 

Number  of  rot»- 
tions. 

Micrometer  readings  for  do- 
fleotions. 

Dfiflec- 
tiouH. 

Sets. 

Beraarlcs.  ' 

Snoces- 
■ire. 

Total. 

On 

line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

PoundM. 
46,000 

0 
10,000 

10,000 

10,000 
0 

10,000 
10,000 
36,600 

0 

10.000 

20,000 

30,000 
30,000 

40,000 
60,000 
86,600 

a 

b 
e 

a 

b 
e 

a 
b 
e 

Ini^. 
.1999 
.2032 
.20S5 

.1966 

.1991 
.2061 

.1980 
.1979 
.2060 

Ineh. 
.1572 
.1561 
.1584 

.1609 

.1628 
.1683 

.1623 
.1618 
.1672 

Ineh. 
.1930 
.1906 
.1938 

.1966 

.1986 
.2037 

.1980 
.1978 
.2026 

Ineh. 

.0368 
.0364 
.0354 

.0357 

.0368 
.0364 

.0357 

.  o;}57 

.0354 

Ineh. 
.0069 
.0127 
.0147 

0. 

.0006 
.0014 

0. 
.0004 
.0024 

Bar  annealed  at  red  heal. 
Temperatnre  of  b|ur  about 

2ooor. 

Rested  16  hoars  without 
load. 

Temperatnreof  bar  about 
100°  P. 

Teraperatnre  about  12SP 
F. 

V 

Barmptnred.    Tempera* 
ture  of  bar,  180°. 

a 
b 

a 

.  b 
.  e 

a 

b 

e 

.1971 
.2016 
.2033 

.1975 

.1990 
.2046 

.1968 

.2011 
.2039 

.1618 
.1651 
.1660 

.1618 

.1624 
.1656 

.1612 

.1636 
.1651 

.1970 
.2000 
.2024 

.1974 

.1980 
.2012 

.1968 

.1993 
.2012 

.0362 
.0356 
.0355 

.0366 

.0366 
.0356 

.0356 

.0357 
.0361 

^  .0001 
.0010 
.0008 

.0001 

.0010 
.0034 

0. 

.0018 
.0027 
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Ko.  in.— Steel  bar.    Mark  18. 

Diameter,  1''.    Speed  of  rotation,  4^  per  minate. 
Length  between  end  bearings,  33". 
Deflections  measored  on  chord  of  10''. 


Maxi- 
mum 
fiber 

stress 
per 

square 
inefa. 

Nofiiber  of  rota- 
<  lions. 

Kiorometer  readings  for 
deflections. 

Deflec- 
tions. 

Sets. 

Semtrki. 

Succes- 
sive. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

P&undt. 
60,000 

0 

10,000 

8,000 

0 

10,000 

18,600 

a 
b 

c 

a 
b 

0 

Inch. 
.1993 
.1995 
.1998 

.1808 

.2256 
.1018 

Inch. 
.1561 
.1^9 
.l&X) 

.1303 

.1603 
.1383 

Inch. 

.1987 
.1989 
.1991 

.1866 

.2138 
.1843 

Ihch. 
.0436 
.0440 
.0441 

.0473 

.0445 
.0460 

Inch, 
.0006 
.00«i6 
.0007 

.0032 

.0118 
.0075 

Tcanperatare  of  bar  in 
creased  to  aboat  SOP  , 
F. 

Bar  ruptured.  Tempsn- 
tore  about  200OF. 

/— 

« 

No.  lis.— Steel  bar.    Mark  15. 

Diameter,  V.    Speed  of  rotation,  400  per  minnte. 
Length  between  end  bearings,  33''. 
Deflections  measured  on  chora  of  10'', 


Maxi- 
mum 
fiber 
stress 

per 

square 

inch. 

Number  of  rota- 
tions. 

Micrometer  readings  for 
deflections. 

Defleo- 
tions. 

Seto. 

Bomarks. 

Snoces- 

SiTS. 

Total. 

On 
line. 

Un- 
loaded. 

Loaded. 

Un- 
loaded. 

Pmmdt. 
60.000 

0 

10,000 

70,400 

0 

10,000 

80,400 

b 

9 

a 
b 

0 

Inch, 
.1081 
.1085 
.1084 

.1084 

.1080 
.2012 

Inch, 
.1526 
.1531 
.1681 

.1407 

.1497 
.1554 

Inch. 
.1978 
.1983 
.1081 

.1055 

.1056 
.1064 

IneK 
.0452 
.^52 
.0450 

.0458 

.0450 
.0410 

Inch, 
.0003 
.0002 
.0008 

.0020 

.0024 
.0048 

Ti»mperatiii«  ajbont  12SP 
F. 

Barraptvrsd.  Tempva- 
torsabovtlSSojr. 
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No.  119.— Steel  bar.    Mark  12. 

Diameter  1'';  speed  of  rotation,  400  per  minute. 
Length  between  end  bearings,  33". 
Deflections  measured  on  chord  of  10". 


[axl- 
Qom 
iber 

[oare 

DCh. 

Knmber  of  rota- 
tions. 

Kiorometer  readings  for 
deflections. 

Defleo- 
tiona. 

Sets. 

Itemarks. 

Succea- 
sive. 

Total. 

On 

line. 

Un- 
loaded. 

• 
Loaded. 

Un- 
loaded. 

),000 

0 

0 

h 

c 

Inch. 
.1989 
.1991 
.1989 

Inch. 
.1692 
.1694 
.1691 

Ineh. 

.1988 
.1990 
.1988 

Ineh. 
.0296 
.0290 
.0297 

Ineh. 

.0001 
.0001 
.0001 

•■ 

10,000 

10,000 

a 
h 
c 

.1989 
.1991 
.1989 

.1691 
.1694 
.1692 

.1988 
.1990 
.1988 

.0297 
.0290 
.0296 

.0001 
.0001 
.0001 

40,000 

50,000 

a 

'    b 

e  . 

.1988 
.1992 
.1989 

.1090 
.1695 
.1091 

.1987 
.1990 
.1988 

.0297 
.0295 
.0297 

.0001 
.0002 
.0001 

60,000 

100.000 

a 
b 

.0 

.1989 

1991 

.1990 

.1691 
.1694 
.1691 

.1969 
.1990 
.1988 

.0298 
.0296 
.0297 

0. 
.0001 
.0002 

100,000 

200,000 

a 
b 

c 

.1989 
.1992 
.1990 

.1690 
.1093 
.1090 

.1988 
.1991 
.1968 

.0298 
.0298 
.0208 

.0001 
.0001 
.0002 

100,000 

800,000 

b 

e 

.1989 
.1992 
.1990 

.1691 
.1694 
.1690 

.1988 
.1991 
.1088 

.0297 
.0297 
.0208 

.0001 
.0001 
.0002 

4 

624,750 

024,750 

a 
b 

e 

.1989 
.1992 
.1990 

.1691 
.1694 
.1690 

.1988 
.1991 
.1988 

.0207 
.0297 
.0208 

.0001 
.0001 
.0002 

8,075,260 

8,000,000 

a 
b 
c 

.1989 
.1994 
.1990 

1690 
.1098 
.1090 

.1989 
.1993 
.1019 

.0299 
.0296 
.0299 

0. 

.0001 
.0001 

1,000,000 

4,000,000 

a 
b 

e 

.1989 
.1993 
.1090 

.1689 
.1694 
.1600 

.1989 
.1992 
.19^ 

.0800 
.0298 
.0299 

0. 

.0001 
.0001 

• 

1,004,600 
130,500 

6,004,600 
5,141,000 

a 
b 

• 

.1988 
.1902 
.1900 

.1080 
.1092 
.1000 

.1088 
.1801 
.1909' 

.0299 
.0299 
.0290 

0. 

.0001 
.0001 

Bar  mptiired. 
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SUMHARIZEB  TABULATION. 


No.  of 
test. 


Material. 


80 


112 


Cast  (gun)  iron. 


Cold'Folled  iron. 


113 
114 
116 


117 
118 
U9 


— do 
...do 
. .  .do 


Steel. 

do 

— do 


Harks. 


18 
16 
12 


Speed 
oirota- 
tionper 
minute. 


400 


2,200 
2,200 


2,200 
2,200 
2,200 


400 
400 
400 


Maxi. 

mum  fiber 

Htreiis  per 

square 

inch. 


Poundf. 
16,000 


15,000 
20,000 
25,000 
80,000 
35,000 
40,000 
45,000 
45,000 
45,000 
45,000 


60,000 
80,000 
40,000 


Number  of  rotations. 


Successive.!      TotaL 


37,151,900 


125,100 

10,000 

10,000 

10,000 

20,000 

20,000 

141,000 

107,000 

124,000 

88,800 


18,800 

80,400 

5, 141, 000 


37,151,900 


37,277,000 

10.000 

20,000 

90,000 

50,000 

*     70,  WiO 

.    211.000 

107,000 

124,800 

86,800 


18,000 

80.400 

5,141,000 


Bemarks. 


Renored  fran 
chine  and  rested  1 1 
year  and  9  mootbt. 

Test  disoontinaed. 


Bar  raptured. 
Bo. 
Do. 
Bar  raptured.  This 
bar  was  snii«sled 
at  red  heat  befon 


te^ng. 
>ar  nil 


Bar  fttptured. 
Bo. 
Bo. 


TENSION  TESTS 


OF 


SPECIMENS  TAKEN  FROM  ENDS  OP  BARS  THAT  HAD 

BEEN  FRACTURED  BY  ENDURANCE  TESTS 

OF  ROTATING  SHAFTS. 
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Tensiou  tests  of  samples  tamed  down  from  ends  of  endurance  bars, 
after  rupture  of  the  latter  under  repeated  stresses. 

The  specimens  were  taken  from  the  ends  opposite  the  driving  end  of 
the  machine. 

Marks  signify  whether  steel  (S)  or  irop  (I)  and  the  endurance  test 
number. 

Form  of  specimens. 


T 


No.  4416. 
Marks,  S  34. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  length. 

Remarks. 

Tote). 

Per  square 
incn. 

Elongation. 

Set. 

PirwniM. 

250 

1.260 

2,500 

5,000 

7,500 

8.750 

9,000 

9,250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,260 

11,500 

U,750 

12,000 

12,250 

12,500 

12,760 

18,000 

13,250 

11.500 

11,760 

12,000 

12,260 

12,500 

12,750 

13,000 

18,600 

14,000 

14,500 

15,000 

16.500 

16,740 

10,800 

0 

1,000 
6.000 
10,000 
20.000 
30,000 
36,000 
36,000 
37,000 
88,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45.000 
46,000 
47,000 
48,000 
49,000 
'60,000 
61.000 
62,000 
63,000 
46,000 
47.000 
48,000 
48,000 
60,000 
61.000 
62,000 
64,000 
56.000 
68.000 
60,000 
.j62,000 
62,960 

0. 

.0009 
.0020 
.003a 
.0058 
.0067 
.0069 
.0071 
.0073 
.0076 
.0077 
.0080 
.0082 
.0084 
.0087 
.0089 
.0091 
.0094 
.0096 
.0096 
.0100 
.0101 
.0106 
.0119 
.0380 
.0497 
.0650 
.1750 
.1900 
.2000 
.2200 
.27 
.32 
.42 
.63 
.72 

1.12 

Inch. 
0. 

Initial  load. 

Elastiolhntt. 

Tensile  strengtl^ 
At  time  of  rupture. 
— g6.7  per  cent. 

0. 
0. 

0. 

0. 

0 

L60 

Elongation  of  inch  sections:  M9,  ''.69»,  ''.24,  ''.23,  ".19,  ".16. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  2"  from  the  neck. 
Apx>earance,  fine  silky. 
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No.  4417. 

Marks,  Sr-52. 

Diameter,  ".664. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  lo*d«. 

In  ganged  length. 

Kemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1.250 

2,500 

5.000 

7,500 

10,000 

11,250 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,600 

12,000 

12,500 

13,000 

13,600 

14,000 

14,500 

15,000 

15,380 

10,900 

0 

Pounds, 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
48,000 
60,000 
62,000 
64,000 
66,000 
58,000 
60,000 
61,520 

Inches. 
0. 

..0008 
.0018 
.0037 
.0055 
.0077 
.0088 
.0368 
.0510 
.1100 
.1550 
.1835 
.1030 
.2120 
.27 
.20 
.36 
.41 
.50 
.60 
.79 
1.20 

Inch. 

0. 

1 

1 

Initial  load, 
naatic  limit 

Tenaile  strength. 
At  time  of  mptnre. 
=26.3  per  cent. 

* 

0. 

•"■•  •* 

^ 

•  •■•  •»•  ••«••* 

- 

0 

1.58 

Elongation  of  inch  sections:  M8,  ".20,  ".22,  ".24,  ".23,  ".51^ 
Diameter  at  fracture,  ".32;  are^^  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  ".50  from  the  neck.    Appearance,  fine  silky. 
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No.  4418. 
Marks,  Sr^. 
Diameter,  ".664: 
Sectional  area,  .25  square  inch. 
€kiuged  length,  6'^ 


Applied  loads. 

In  gBoged  len^^. 

^mark«. 

Totid. 

Peraqiiare 
inon. 

EloDg»tion. 

Set. 

Poimdf. 

250 

1,250 

2,600 

5,000 

7,500 

10,000 

11,250 

11,500 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11.750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,420 

10,800 

0 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
41,000 
42.000 
43.000 
44.000 
45,000 
46,000 
47,000 
48,000 
50.000 
52,000 
54,000 
56,000 
68,000 
60,000 
61,680 

Inches. 

0. 

.0009 
.0019 
.0040 
.0061 
.0081 
.0002 
.0004 
.0200 
-      .0500 
.0875 
.1778 

M830 
.1970 
.2095 
.2350 
.28 
.84 
.39 
.47 
.59 
.78 

1.23 

Inch. 
0. 

Initial  load. 

Elastic  limit 

0. 
0. 

Tenafle  atren^h. 
At  time  of  nipture. 
=  29.7  per  cenL 

0 

1.78 

^ 

Elongation  of  inch  sections:  ''.21,  "M*,  ''.36,  "27,  ".21,  M7. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".5  from  the  neck.    Appearance,  Une  silky. 
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No.  4419. 
Marks,  S3-56. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

In  gauged  length. 

Bemarka. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1.250 

2,600 

6,000 

7,600 

10,000 

11,250 

10,500 

10,750 

11,000 

11,250 

11,600 

11,750 

12,000 

12,500 

13,000 

14,000 

14,500 

15,000 

15,500 

15,820 

U,300 

0 

Poundi, 
1,000 
6,000 
10,000 
20,000 
30.000 
40,000 
46,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
50,000 
52,000 
56,000 
58,000 
60,000 
62,000 
63,280 

Inches. 
0. 

.0008 
.0018 
.0028 
.0058 
.0078 
.0088 
.»0216 
.1440 
.1675 
.1740 
.1900 
.2045 
.2210 
.2590 
.3065 
.41 
.61 
.61 
.80 
1.22 

Inch, 
0- 

Initial  kMd. 
Elaatio  limit 

Tensile  strength. 
At  time  of  fracture. 
=28.8  per  cent. 

'0 

1.70 

Elongation  of  inch  sections:  ".20,  ''.41»,  ''.47»,  ".M,  ''.21,  'M7. 
Diameter  at  fracture,  ''.32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".75  from  the  neck.    Appearance,  fine  silky. 
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No.  4420. 
Marks,  Sy-ST. 
Diameter^  ".564. 
Sectional  area,  .25  sqaare  inch. 
Gauged  lengthy  6". 


Applied  losde. 

In  gftnged  length. 

*Rnmarki. 

Tota]. 

J*er  square 
inon.' 

Elongation. 

Set. 

Poundi. 

260 

1,250 

2,500 

5.000 

7.500 

10,000 

11,250 

11,600 

11,760 

10,500 

10,750 

11.000 

11,500 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15,000 

15,500 

15,760 

10«QOO 

0 

Potmdt. 
1,000 
6,000 
10,000 
20.000 
30,000 
40.000 
45,000 
46,000 
47,000 
42(000 
4S.0OO 
44,000 
46.000 
48,000 
60,000 
52,000 
64,000 
56,000 
68,000 
60,000 
62,000 
63,040 

0. 

.0008 
.0018 

.wm 

.0058 

.0081 

.0091 

.0092 

.0096 

.0155 

.0280 

.1835 

.1880 

.2240 

.2i70 

.32 

.37 

.43 

.62 

.62 

Ineh. 
0. 

Initial  load. 

* 

Elasticlimit. 

Tensile  strength. 
At  time  of  rupture. 
■=28. 2  per  cent. 

0 

<      1.69 

Elongation  of  inch  sections?  'M9,  ".22,  ".27,  ".58*,  ".23,  ".20. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".9  fromf  the  neck.    Appearance,  &ae  silky. 


686 


ENDURANCE   OP  ROTATING   SHAFTS. 


1^0.  4421* 

Marks,  83-58. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Grauged  length,  6''. 


Applied  loads. 

In  gaaged  length. 

• 

Total. 

Per  Bonare 
incb. 

Elongation. 

Set. 

Remarks. 

• 

Pounds, 

250 

1,^50 

2,500 

5,000 

7,500 

10,000 

11,290 

11,600 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

13,500 

14,000 

14,500 

15.000 

15,500  . 

15,760 

11,300 

0 

Pintnds. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,000 

Inches, 

0. 

.0009 
.0020 
.0040 
.0061 
.0081 
.0091 
.0098 
.0250 
.0435 
.1748 
.1810 
.19:?0 
.2050 
.2270 
.2690 
.3100 
.37 
.43 
.51 
.63 
.87 

1.25 

Inch, 
0, 

Initial  load. 

* 

• 

Elastic  limit. 

• 

• 

• 

m 

Tensile  stren^b. 
At  time  of  mptiire. 
—  28.6  per  cent. 

0.     . 
0. 

0 

1.71 

Elongation  of  inch  sections:  ".20,  ".23,  ".54»,  ".32,  ".24,  ".18. 
Diameter  at  l^actare,  ".32;  area,  .0804  square  inch*.    Contraction 
of  area,  67.8  per  cent. 
Fractured  3".75  from  the  neck.    Appearance,  fine  silky. 
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No.  4422. 

Marks,  Sj-lS. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  loadi. 

In  ganged  length. 

Remarks. 

Totia. 

Per  square 
incn. 

Elongation. 

Set. 

Pounda. 

250 

1,250 

2.500 

5,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

12,000 

12,500 

13.000 

13,500 

14,000 

14,500 

15,000 

15,500 

15,820 

11,400 

0 

Pounds, 
l,00d 
5,000 
10,000 
2a,  000 
80,000 
40,000 
45,000 
46,000 
47,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
62,000 
63,280 

0. 

.0009 
.0019 
.0040 
.0061 
.0081 
.0001 
.0092 
.0093 
.0200 
.0359 
.  1695 
.  1730 
.1842 
.1970 
.2260 
.2770 
.33 
.88 
.45 
.53 
.70 
.91 

1.40 

Inch. 
0. 

Initial  load. 

• 

Elastic  llmft. 

Tensile  strength. 
At  time  of  raptnre. 
c=  29. 7  per  oent. 

........#... 

0 

L78 

Elongation  of  inch  sections:  ".20,  ".25,  ".32,  ".66»,  ".25,  ".20. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".5  from  the  neck.    Appearance,  fine  silky. 


688 


ENDURANCE    OP   ROTATING    SHAFTS. 


1^0.  4430. 

Marks,  8  4-103. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  Maare 
incn. 

Elongation. 

Set. 

Pound*. 

260 

1,250 

2,500 

6,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,000 

10,250 

10,500 
10,750 
11,000 
11, 250 
11,500 
11.750 
12.000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15, 170 
10,200 
0 

Poundi. 
1,000 
6.000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47«000 
40,000 

41,000  1 

42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
60,680 

Inches. 
0. 

.0008 
.0018 
.0038 
.0057 
.0078 
.0087 
.0089 
.0091 
.0168 
.02.35 
.1690 
.1780 
.1832 
.lOSO 
.2075 
.2290 
.24ti0 
.2680 
.3200 
.39 
.46 
.56 
.68 
.96 
1.36 

Inch. 
0. 

Initial  load. 
Elasticlhnll. 

■ 

Teoaile  strength. 
At  time  of  mptarB. 
=28.7  per  cent. 

• 

•  ■  ^i^  *••  ■*■■• 

•  ^•«»«  •••••• 

0 

1.72 

Elongation  of  inch  sections :  'M9,  ''.63»,  ''.35,  ".24,  ".21,  ".20. 
Diameter  at  fracture,  ".31;  area,  .0755  square  inch. 
Contraction  of  area,  69.8  per  cent. 
Fractured  2".5  from  the  neck.    Appearance,  fine  silky. 
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No.  4431. 
Marks,  S4-IO4. 
Diameter  ''.564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  ganged  length. 

< 

Bemarks. 

TotaO. 

PerMUAre 
inon. 

Slongfttion. 

Set. 

Poundt. 
250 

1,250 

2,500 
£,000 

7,500 
10,000 
U,250 
11,500 
11,750 
12,000 
12,250 
10,000 
10.250 
10,500 
10,750 
11,000 
11.500 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15,000 
15,270 
10,200 

0 

PowidB, 
1,000 
5,000 
10,000 
20.000 
30,000 
40,000 
45,000 
46,000 
47,000 
48,000 
49,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48.000 
50,000 
52,000 
54.000 
56,000 
58,000 
60,000 
61,080 

Inehie$. 

0. 

.0009 
.0020 
.0041 
.0064 
.0084 
.0092 
.0095 
.0097 
.0100 
.0102 
.0205 
.0438 
.1185 
.1862 
.1050 
.2275 
.2575 
.3050 
.3650 
.43 
.52 
.68 
.01 

Lao 

Inch. 
0. 

• 

IniUalload. 
Elastic  Umii 

Tensile  strength. 
At  time  of  ruptoreu 
=  28. 7  per  cent. 

0. 
0. 

. 

0 

1.72 

Elongation  of  inch  sections:  ".19,  ''.25,  ".62,*  ''.26,  ".22,  ".18. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".15  from  the  neck.    Appearance^  fine  silky. 

H.  Ex.  161 iA 
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ENDURANCE   OF  ROTATING   SHAFTS. 


No.  4432. 

Marts,  84,-105. 

Diameter,  ''.564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

• 

Bemarks. 

ToUL 

Per  BGuare 
inoa. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.500 

12,000 

12,500 

13,000 

13,500 

14,O0Q 

14.500 

15,000 

15,240 

10,000 

0 

Pounds. 
1,000 
5.000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
48,000 
50,000 
52,000 
54,000 
56,000 
58,000 
60,000 
60,960 

Inehea. 
0. 
.0007 
.0017 
.0038 
.0059 
.0079 
.0089 
.0091 
.0093 
.0171 
.0215 
.1250 
.1870 
.1990 
.2250 
.2570 
.3100 
.87 
.46 
.54 
.67 
.90 
1.32 

Inch, 
0. 

Initialload. 
Elastio  limit. 

0. 
0. 

****"*  •••-•- 

1 

Tenaile  strength. 
At  time  of  ruptoxe. 
—  80.6  per  cent. 

.•..•.....V. 

*"•"•*"*"""• 

0 

L83 

Elongation  of  inch  sections:  ''.21,  ".28,  ".64»,  ".28,  ".23,  ".19. 
Diameter  at  fracture,  ".31 5. area,  .0755  square  inch. 
Contraction  of  area,  69.8  per  cent. 
Fractured  3".25  from  the  neck.    Appearance,  fine  silky. 
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No.  4433. 

Marks,  84-IO6. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  6". 


Applied  iMkU. 

In  ganged  li^ngth. 

• 

Kemarks. 

TotttL 

PersoiiAre 
inch. 

Elongation. 

Set 

Pounds, 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11,250 

11,500 

U,750 

12,000 

12,250 

10,500 

10,750 

U,000 
11,250 
11,500 
U,750 
12,000 
12,500 
13,000 
13,600 
14,000 
14,600 
15,000 
15,300 
10.400 
0 

Pounds. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
48,000 
40,000 
42,000 

43,000 

44,000 
45,000 
46,000 
47,000 
48,000 
60,000 
62,000 
64,000 
66,000 
68,000 
60,000 
61,200 

Inehss. 
0. 

.0010 
.0020 
.0041 
.0061 
.0082 
.0092 
.0096 
.    .0099 
.0101 
.0102 
.0108 
5       .0350 
.1394 
.2030 

'   Inch, 
0. 

• 
Initial  load. 

ElaeUc  limit. 

• 

'Jenille  strengtb. 
At  time  of  rapture. 
=28.7  per  cent.       . 

.0(K)1 
.UOOl 
........t... 

•  .2106 

* 

.2180 
.2300 
.2660 
.3050 
.3550 
.44 
.61 
.67 
.85 
1.31 

• 

0 

1-72 

Elongation  of  inch  sections:  'M9,  ".22,  ".40»,  ^'.46»,  ".25,  ".20. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  at  middle  of  the  stenu    Appearance,  fine  silky* 
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ENDURANCE  OP  ROTATING  SHAFTS. 

No.  4423. 


Marks,  86-84. 
Diameter,  ".664.    . 
Sectional  area,  .25  square  inch. 
Ganged  length,  6". 


Applied  loiads. 


Total. 


Poundt. 

250 

1,250 

2,508 

5,000 

7.500 

10,000 

11,250 

11,500 

11,750 

10,500 

10,750 

U.OOO 

11,250 

11,500 

11,750 

12,000 

12,500 

13,000 

13,600 

14,000 

14,500 

15,000 

15, 110 

10,500 

0 


Per  M  aare 
inon. 


Poftndt. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
40,000 
47,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
50,000 
52,000 
54,000 
66,000 
58,000 
60,000 
60,410 


Jn  gauged  length. 


Elongation. 


Inehes. 

.0010 
.0020 
.0048 
.0058 
.0079 
.0000 
.0092 
.0094 
.0680 
.1300 
.1960 
.2010 
.2185 
.2350 
.2590 
.3085 
.37 
.45 
.56 
.70 
.96 
1.27 


L74 


Set. 


Inch, 
0. 


Remarks. 


Initial  load. 


Elasiio  limit. 


Tensile  strengtli. 
At  time  of  nipt  uro. 
=  29  per  cent. 


EloHgationofinch  sections:  'M9,  ".49»,  ''.3!S,  ''.26,  ''.25,  ".20. 
Diameter  at  fracture,  ".33;  area,  .0855  sqnare  inch. 
Contraction  of  area,  65.8  per  cent. 
Fractured  2".5  from  the  neck.    Appearance,  fine  silky. 
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No.  4424. 
Marks,  Sr-SS. 
Diameter,  ".564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6". 


Applied  loads. 

111  ganged  length. 

Bemarks. 

Total. 

Ferraaare 
incn. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7,500 

10,000 

11.250 

11,500 

11,750 

10.500 

10. 750 

U.OOO 

11,250 

11,500 

U,750 

12,000 

12,500 

18.500 

14.000 

14,500 

15,000 

15, 310 

10,400 

0 

PoundM. 
1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47.000 
42,000 
43,000 

"^  44,000 
45,000 
46.000 
47,000 
48,000 
60,000 
54,000 
56,000 
58,000 
60,000 
61,240 

Inches. 

0. 
.0009 
.0019 
.0039 
.0060 
.0081 
.009] 
.0092 
.0093 
.020« 
.  0905 
.1900 
.2000 
.2125 
.2230 
.2475 
.2950 
.43 
.52 
.63 
.86 

1.33 

Inch. 
0. 

Initial  load. 
Elastic  Umii. 

• 

Tensile  strength. 
At  time  of  ruptoze. 
=  29.8  per  cent. 

• 

a 

0. 

0 

1.79 

Elongation  of  inch  sections:  'M9,  ".25,  ".33,  ".59»,  ".24,  ".19. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".5  from  the  neck.    Appearance,  fine  silky* 
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ENDURANCE  OE  ROTATING  SHAFTS. 


No.  4425. 

Marks,  Stf-86. 

Diameter,  ".664. 

Sectional  area,  .25  sqnare  inch. 

Ganged  length,  &\ 


Applied  loads. 

Ja  ganged  length. 

Remarka. 

Total. 

Per  Bouare 
inon. 

Elongation. 

Set. 

Poundt, 

260 

1,250 

2,600 

6,000 

7,500 

10,000 

11,250 

11,500 

11,750 

12,000 

10,750 

11,000 
11,250 
11,600 
11,760 
12,000 
12,500 
13,000 
13,500 
14,000 
14,500 
15.000 
15,440 
11,100 
0 

Pound*. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46,000 
47,000 
48.000 

43,0005 

44,000 
45,000 
46,000 
47,000 
48,000 
60,000 
62,000 
64, 000 
56,000 
68,000 
60,000 
61,760 

Inchet. 

0. 

.0009 
.0018 
.0OH8 
.0058 
.0078 
.0088 
.0090 
.0091 
.0094 

•  .0137 
.0164 
.0207 
.1350 
.2116 
.2170 
.2290 
.2020 
.3280 
.39 
.47 
.59 
.78 

1.20 

Inch. 
0. 

Initial  load. 

Elaatio  limit. 

■ 

1 

Tensile  strength. 
At  time  of  niptore. 
=  27.7  per  cent. 

• 

0. 
—.0001 



m 

0 

1.66 

Elongation  of  inch  sections:  'M8,  ''.20,  ".23,  ".57*,  ''.27,  ".21. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  2".9  from  the  neck«    Appearance,  fine  silky. 
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No.  442C. 

Marks,  St-87. 

Diameter,  ".564. 

Sectional  area,  '^25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

In  ganged  length. 

Bemarks. 

i 

Total. 

Per  sqnare 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,500 

6,000 

7,500 

10,000 

11,250 

11,500 

11,750 

12,000 

10.  too 

10,750 
11,000 
11,250 
11,500 
11,760 
12,000 
12,250 
32,500 
13,000 
13,500 
14,000 
14,600 
15,000 
15,500 
16,000 
16,020 
11,400 
0 

Pound*. 
1,000 
6,000 
10,000 
20,000 
80,000 
40,000 
45.000 
46,000 
47,000 
48.000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49.000 
50,000 
52,000 
54,000 
56,000 
58.000 
60,000 
62,000 
64,000 
64,080 

Inches. 

0. 
.0006 
.0017 
.0037 
.0057 
.0078 
.0088 
.0089 
.0092 
.009:i 
.0122 
.0145 
.0200 
.1925 
.1980 
.2080 
.2275 
.2350 
.2550 
.3020 
.36 
.41 
.49 
.69 
.76 

1.13 

1.26 

Inch. 
0. 

Initial  load. 

• 

0. 
0. 

Rlflttttc  l<xs!t. 

TAnsile  utremrtli. 
At  time  of  rupturd. 
=  30.3  per  ceut. 

* 

0 

1.82 

Elongation  of  inch  sections:  ''.19,  ".26,  ".35,  ".59,  ".24,  ".19. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractured  3".4  from  the  neck.    Appearance,  fine  silky. 
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ENDURANCE    OF   ROTATING   SHAFTS, 


Marks,  &rSS. 
Diameter,  ''.564. 


No.  4427. 


Diameter,  ".564. 

Sectional  area,  .25  square  incli. 

Gaaged  length,  6". 


Applied  loads. 


Total. 


PeriQiure 


inbh. 


In  ganged  length. 


ElongatioD. 


Set. 


Poundt. 

250 

1,260 

2,500 

5,000 

7,500 

10,000 

11,250 

11,500 

11,750 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,500 

18.000 

13,500 

14,000 

14,500 

15,000 

15,500 

16,000 

16,040 

U,400 

0 


Pound*. 
1,000 
5,000 
10,000 
20,000 
80,000 
40,000 
45,000 
46,000 
47,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
48,000 
50,000 

.  52.0U0 
64,000 
56,000 
68,000 
60,000 
62,000 
64,000 
64,160 


IneheM. 
0. 

.0009 
.0020 

.ooa 

.0064 
.0082 
.0093 
.0094 
.0096 
.0168 
.  .0235 
.1650 
.1810 
.1005 
.2015 
.2250 
.2510 
.2950 
.3530 
.41 
.50 
.61 
.80 

1.14 

L35 


Inek. 
0. 


Initial  load. 


a 

0. 
0. 


Elaatio  limit 


L68 


Tensile  strengtlu 
At  time  of  raptora. 
=  28  per  cent. 


Elongation  of  inch  secJtions:  '\19,  ".22,  ".31,  ".54 »,  ".23,  ".19. 
Diameter  at  fracture,  ".33;  area,  .0855  square  inch. 
Gontraction  of  area,  65.8  per  cent. 
Fractored  at  middle  of  stem.    Appearance^  fine  silky. 


Ein>URANC£   OF   ROTATING    SHAFTS. 


697 


No.  4428. 
Marks,  Sr-89. 
Diameter,  ''.564. 
Sectional  area^  .25  square  inclL 
Ganged  length,  6' 


Ut 


Applied  loads.      f     In  gaaged  length. 

—. 

TotaL 

Pereqiiait} 

( 
Klon^ation.i       Set. 

Pounds. 

250 

1,250 

2,500 

5,000 

7.500 

10,000 

11,250 

11.500 

U,750 

10,750 

11,000 

11.250 
11.500 
11,750 
12,000 
12,500 
13.000 
13.500 
14,500 
15,000 
15,500 
10,000 
16,040 
11,800 

Founds. 

1,000 
5,000 
10,000 
20,000 
30,000 
40,000 
45,000 
46.000 
47,000 
43.000 

44.000| 

45.000 
40,000 
47,000 
48,000 
60,000 
52,000 
54.000 
58.000 
00.000 
02.000 
04.000 
•4,1«0 

0. 
.0010 
.0019 

Inch. 
0. 

Initulload. 

.0038 

.0068 
.0079 
.0089 
.0091 
.0003 
.0151 
.0197 
.1400 

m 

0." 
0. 

ElMtielimlL 

.1789 
.1870 

.1960 
.2100 
.2500 
.2950 

.3380 

.48 

.58 

.73 

1.12 

1.28 

Tensile  strengtli. 
At  time  of  niplora. 
=29.3  per  cent. 

0 

1.76 

Elongation  of  inch  sections:  ".19,  ".47»,  ".42»,  ".23,  ".23,  ".22. 
Diameter  at  fractore,  ".32:  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent. 
Fractored  2."6  from  the  neck.    Appearance,  fine  silky. 
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ENBUEANCE   OF   ROTATING   SHAFTS. 


No.  4429. 

Marks,  Sr-90. 

Diameter,  ".564. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  loads. 

• 

In  ganged  length. 

. 

TotiO. 

PwMVftra 
Inon. 

Klongation. 

Bet. 

BemarkA. 

Poundt. 

260 

1,260 

2,600 

6,000 

7.600 

10,000 

11,000 

10,250 

10,500 

10,760 

11,000 

11,260 

11,600 

12,000 

12,600 

13,0U0 

13.500 

14,000 

14,500 

16,000 

15,600 

16,860 

11,700 

0 

Poundt. 
1,000 
6,000 
10,000 
20,000 
30,000 
40,000 
44,000 
41,000 
42,000 
43.000 
44,000 
46,000 
46,000 
48,000 
60,000 
62.000 
64,000 
66,000 
68,000 
60,000 
02,000 
63.400 

Inehet. 
0. 
.0000 

.0010 
.0040 
.0060 
.0081 
.0080 
.0122 
.0172 
.0430 
.1800 
.1020 
.2010 
.2380 
.2680 
.32 
.87 
.42 
.60 
.60 
.80 
1.22 

Inek. 
0. 

Initial  load. 

- 

0. 

• 

Elastic  limit. 

.........^. 

T 

- 

• 

Tensile  stren^h. 
At  time  of  mptnra. 
ss  28  4  percent. 

0 

L78 

Elongation  of  inch  sections:  ".19,  ".23,  ".28,  ".59»,  ".25,  ".19. 
Diameter  at  fracture,  ".32;  area,  .0804  square  inch. 
Contraction  of  area,  67.8  per  cent 
Fractured  3".4  from  the  neck.    Appearance,  fine  sDky. 
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No.  4434. 
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Marks,  T,-47. 

Diameter,  ''.664*. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6.'' 


Applied  loads. 

In  ganged  length. 

Remarks. 

T«U1. 

Per  Bquare 
incn. 

Pounds. 

1,000 
6,000 
10,000 
20,000 
30,(}00 
31,000 
32,000 
80,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
37,000 
38.000 
30.000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
47,000 
48,000 
48,000 
60,000 
61.000 
62,000 
53.000 
64,000 
64,200 
0 

Elougation. 

Set 

Pounds, 

260 

1.250 

2,500 

5,000 

7,500 

7,750 

8,000 

7,500 

7.750 

8.000 

8,250 

8,500 

8.750 

9.000 

9,250 

9,500 

0,750 

10,000 

10,250  , 

10,600 

10,750  . 

11,000 

11,260 

11,500 

11.750 

12,000 

12,250 

12,500 

12,760 

13,000 

13,260 

18,600 

13,660 

0 

Inehes. 
0. 

.0008 
.0017 
.0037 
.0057 
.0050 
.0061 
.0192 
.0212 
.  02r>0 
.0360 

Inch. 
0. 

• 

Initial  load. 

•••••"•••••■ 

Rlnntic  limit. 



• 

Tensile  strenstb. 

=25.2  per  cent.                                                         • 

1 

.0050 

.  1200 
.1600 
.164U 
.1678 
.1765 
.1U70 

............ 

.2130 
.2360 
.2580 

............ 

.2850 

.81 

.36 

.30 

.42 

.46 

.52 

.50 

.60 

.81 
1.07 
1.27 
1.61 

Elongation  of  inch  sections:  'M8,  ".23,  ".31,  ".37»,  ".22,  ".20. 
Biameter  at  fracture,  ".43;  area,.  .1452  square  inch. 
Contraction  of  area,  41.9  per  cent. 
Fractured  3".5  from  the  neck..    Appearance,  fibrous,  lamellar. 
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ENDURANCE   OP  ROTATING  SHAFTS. 


'1 


TS0.4A3S.. 
Marks,  I4-6L 
Diameter,  ''.664. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6''. 


Applied  loads. 

In  gauged  lengCh. 

i 

Total. 

Per  ^uare 
inch. 

Elongation. 

Set. 

P^unda. 

250 

1,250 

2,600 

3,750 

6,000 

6,250 

7,500 

7,760 

8,000 

7,500 

7,750 

8,000 

8,250 

8,500 

9,000 

9,600 

10.000 

10,500 

11,000 

11,500 

12,000 

12,600 

12, 810 

11,200 

0 

Poundt. 
1,000 
6,000 
10,000 
16,000 
20.000 
26,000 
80,000 
31,060 
82,000 
80,000 
31,000 
82,000 
83,000 
84,000 
86,000 
88,000 
^       40,000 
42,000 
44,000 
,    46,000 
48,000 
60,000 
61,240 

0- 
.0009 

.0020 

.0030 

.0040 

.0061 

.0061 

.0064 

.0067 

.0152 

.0198 

.1162 

.1230 

.1390 

.1676 

.2100 

.2560 

.3130 

.40 

.60 

.61 

.87 

L40 

Inch. 
0. 

Initial  load. 

1 

0. 

0. 

Elaatic  limit 

% 

• 

• 

« 

Tensile  strengtli. 
At  time  of  ruptoiOb 

0 

1.70 

=  28.8  per  cent. 

Elongation  of  inch  sections:  ".20,  ".23,  ".33,  ".46»,  ".25,  "JJ3. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  at  middle  of  stem.    Appearance^  fibrous. 
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Ko.  4436. 
Marks,  h-62. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch.^ 
Gauged  length,  6'^ 


Applied  loads. 

In  gauged  leiigtb. 

• 

.  Bemarks. 

Total. 

Per  square 
inch. 

Elongation. 

Set. 

PcwidM, 

250 

1,250 

2,600 

8,750 

5,000 

6,260 

7,500 

7,750 

8,000 

7,500 

7,750 

8,000 

8,250 

8,500 

8,760 

9,000 

9,250 

9.500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

12,000 

12,500 

13.000 

13,060 

U,500 

0 

Poimdi. 
1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
80,000 
31.000 
32,000 
30,000 
31,000 
32,000 
83,000 
84,000 
35,000 
36,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
46,000 
46,000 
48,000 
50,000 
52,000 
52,200 

Inehei. 

0. 
.0009 
.0020 
.0030 
.0040 
.0050 
.0060 
.0062 
.0067 
.0120 
.0170 
.0320 
.0640 
.1270 
.1350 
.1470 
.1640 
.1820 
.1975 
.2260 
.2470 
.2790 
.3050 
.84 
.38 
.42 
.51 
.57 
1.02 
L29 

• 

Jneh. 
0. 

Initial  load. 

Elastic  limll. 

• 

TeiiAilo  strength. 
At  time  of  ruptoro. 
=24.7  per  cent. 

0. 

».. 

• 

0 

L48 

Elongation  of  inch  sections:  ".19,  ".26,  ".46»,  ".22,  ".18,  ".17. 
Diameter  at  fracture,  ".41;  area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 

Fractured  2".9  from  the  neck.    Appearance;  fibrous.    Color  varies 
from  dark  to  light. 
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No.  4437. 

Marks,  I4-O3. 
Diameter,  ".564.  . 
Sectional  area,  .25  square  inch. 
Gaaged  length,  6". 


Applied  loads. 

In  gauged  length. 

Total. 

Peraqoare 
inon. 

Elongation. 

Set. 

Poundt. 

250 

1,250 

2,500 

3,750 

5,000 

6.250 

7,500 

7,750 

8,000 

8.250 

8,500 

7,500 

7,750 

8,000 

8,250 

8.500 

8,750 

9,000 

9,250 

9.500 

9,750 

10.000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,750 

13,000 

18,250 

13,490 

12,100 

0 

Pounds. 
1,000 
5.000 
.     10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
82,000 
33,000 
34.000 
30,000 
31.000 
32.000 
33,000 
34,000 
35,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.  GOO 
51.000 
52,000 
53,000 
53,960 

Inches. 

0. 
.0010 
.0021 
.0031 
.0041 
.0052 
.0062 
.0065 
.0068 
.0070 
.0077 
.0122 
.0180 
.0260 
.0450 
.0940 
.1260 
.1370 
.1480 
.1700 
.1820 
.2020 
.2190 
.2470 
.2670 
.2975 
.3230 
.36 
.40 
.45 
.49 
.57 
:62 
.72 
.87 

1.30 

Insh. 
0. 

Initial  load. 

.0001 

Elastic  UzilL 

• 

• 

Tensile  strengtli. 
At  time  of  ruptuio. 
=25.2  percent. 

- 

0 

1.51 

Elongation  of  inch  sections :  ".17,  'MS,  ".20,  ".22,  ".30,  ".44». 
Diameter  at  fracture,  ".42;  areac,  .1385  sqaare  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  l".l  from  the  neck.    Appearance,  flbrousr 
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No.  4438. 
Marks,  14-64. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Gaaged  length,  6". 


Applied  loadB.             In  gaaged  length. 

Bemarka. 

Total. 

Persouare 
incn. 

Elongation. 

Set. 

Pounds, 
-       250 
1,250 
2,500 
8,750 
5,000 
6.250 
7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10.500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12.650 

11,150 

0 

Pounds. 
.  1,000 
5,000 
10.000 
15,000 
20,000 
25,000 
30.000 

31, 000  5 

32,000 
33,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
48,000 
49,000 
50,000 
50,600 

0. 

.0009 
.0019 
.0030 
.0040 
.0050 
.0060 
.0080 
.0475 
.1153 
.1217 
.1395 
.1500 
.1647 
.18^ 
.2140 
.24 
.27 
.29 
.33 
.36 
.41 
.45 
.61 
.57 
.65 
.75 
.95 

1.28 

Inch. 
0. 

Initial  load. 
Elaatic  limit. 

0. 

. 

Tensile  strength. 
At  time  of  rupture. 
=  26  per  cent. 

0 

1.56 

Elongation  of  inch  sections:  ".21,  ".20,  ".20,  ".44*,  ".31,  ".20. 
Diameter  at  firacture,  ".42  j  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  2".7  fironi  the  neck.    Appearance,  fibrous. 
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No. '4439. 

Marks,  Isr-69. 

Diameter,  ".564, 

Sectional  area,  .25  square  inch. 

Gauged  length,  6''. 


Applied  loa^B. 

In  ganged  length. 

Bemarks. 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Poundi. 
250 
1.250 
2,500 
8,750 
5,000 
6,250 
7,500 
7,750 
8,000 
8,250 
8,500 
8,750 
9,000 
8,000 
8,250 

8,500 

8,750 

9.000 

9.250 
9,500 
9.750 
10,000 
10,250 
10,500 
10,750 
11,000 
11,250 
11.500 
11,750 
12,000 
12,250 
12,500 
12,750 
13,000 
13,250 
13,500 
13,640 
12,450 
0 

Pound*. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
32,000 
33,000 
34,000 
35,000 
36,000 
32,000 
33,000 

34.000f 

35,000 

86, 000  5 

37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48.000 
49,000 
50.000 
51,000 
52,000 
53,000 
54,000 
54,560 

Inehei. 
0. 

.0009 
.0019 
.0030 
.0041 
.0052 
.0064 
.0066 
.0069 
.0071 
.0072 
.0075 
.0175 
.0263 
.029? 
.0350 
.0490 
.0555 
.0785 
.1480 
.1520 
.1572 
.1695 
.1830 
.1975 
.2200 
.23 
.27 
.29 
.31 
.84 
.39 
.42 
.48 
.52 
.60 
.72 
.88 
L12 

Inch. 
0. 

1 

Initial  load. 

• 

Elastic  ]!n;:t. 

.0001 
.0001 

Tensile  strongili. 
At  time  of  niptare. 
=  23.5  per  cent. 

0 

1.41 

Elongation  of  inch  sections:  '^27,  ''.39»,  ''.21,  'M8,  ".18,  '.18. 
Diameter  at  fracture,  ".45;  area,  .1590  square  inch. 
Contraction  of  area,  36.4  per  cent. 
Fractured  1".5  from  the  neck*    Appearance,  fibrous,  lamellar. 
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Marks,  I«-93. 

Diameter,  ^^564. 

Sectional  area,  .25  square  inch. 

Ganged  length,  0'^ 


Applied  loada. 

In  gauged  length. 

Bemarka. 

Total. 

Persqnftre 
incli. 

EloBgation. 

Set. 

250 

1.250 

2,500 

8,750 

6.000 

6,250 

7.500 

7.760 

8,000 

8,250 

8.500 

8,760 

7,250 

7,500 

7.750. 

8,000 

8,250 

8,500 

8,750 

9,000 

.   9.250 

9.500 

9,750 

10.000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,760 

0 

■ 

Pound$. 
1.000 
6,000 
10,000 
15,000 
20,000 
25,000 
80,000 
81.000 
'32,000 
33.000 
34,000 
35,000 
29,000 
30,000 
31,000 
32.000 
33^000 
34.000 
35,000 
36,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47.000 
0 

Inehst, 

0. 

.0010 
.0020 
.0030 
.0041 
.0051 
.0062 
.0064 
.0066 
.0069 
.0071 
.0075 
.0330 
.0405 
.0510 
.0820 
.1610 
.2050 
.2190 
.2480 
.2675 
.3140 
.35 
.40 
.43 
.49 
.57 
.67 
.75 
.94 

1.24 

1.62 

Inch. 
0. 

Initial  load. 

• 

•  ••■•*«•  •*-  •  • 

Blaatic  limit     # 



• 

■ 

«••>.«>•>•>> 

Tennile  fitrengtli. 
--=27  per  cent. 

.— .y 

Elongation  of  inch  sections:  ".43*,  ''.26,  ".26,  "^5,  ".23,  ".19. 
Diameter  at  fracture,  ",41 ;  area,  .132  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractured  1".10  from  the  neck.    Appearance,  fibrous. 

H.  Ex.  161 45 
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No.  4442. 
Marks,  Ic,94. 
Diameter,  ^^564. 
Sectional  area,  .25  square  inch. 
Gauged  length,  6'^ 


Applied  loads. 

In  ganged  length. 

Bemarks. 

TotaL 

PersonAre 
inon. 

Elongation. 

Set. 

Poundf. 

250 

1,250 

2,600 

3,750 

6,000 

6,250 

7,500 

7»750 

8,000 

8,250 

8,500 

8,750 

8,000 

8,250 

8,500 

8,750 

9,000 

0,250 

9.500 

9,750 

10,000 

10.250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

11,760 

0 

Founds, 
1,000 
5,000 
10,000 
15.000 
20,000 
26,000 
30,000 
81,000 
32,000 
33.000 
34,000 
35,000 
32,000 
33,000 
84,000 
85,000 
36,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,000 
47,000 
47,040 
0 

Inehet. 
0. 
.0010 
.0020 
.0030 
.0040 
.0051 
.0061 
.0063 
.0060 
.0068 
.0070 
.0072 
.0235 
.1260 
.2080 
.2140 
.2370 
.2575 
.2940 
.3210 
.38 
.40 
.47 
.52 
.61 
.69 
.84 
'    1.10 
L42 
1.68 

Inch, 
0. 

InitUlload. 
EUattolinil. 

m 

Tensile  etrengtk. 
—  28  per  cent. 

0. 
0. 

0. 

Elongation  of  inch  sections:  ".27,  ".47»,  ''.25,  ".26,  ".22,  ".22, 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  1".6  from  the  neck.    Appearance,  fibrous. 


ENDUBANCE   OF   ROTATING   SHAFTS. 

No.  4443. 
Marks,  I<-90. 
Diameter,  ".664. 
Sectional  area,  .25  square  inch. 
Ghsraged  length,  6". 

[Seotmd  specimeB  from  thU  shaft] 
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Applied  loads. 

In  gangad  length. 

Remarks. 

Total. 

PerMuara 
inon. 

Xlongatlan. 

Set. 

Fatrnda. 

250 

1,260 

2,500 

3,760 

6,000 

8,260 

7,500 

7,750 

8,000 

8,250 

8,500 

8,760 

7,250 

7,500 

7,750 

8.000 

8,260 

8,500 

8»760 

0,000 

0,260 

8,600 

0,760 

10,000 

10,250 

10,500 

10,750 

11,000 

11,260 

U,500 

11,810 

10,300 

0 

Pouod». 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 
30,000 
81,000 
82,000 
38,000 
34.000 
35,000 
20,000 
30,000 
31,000 
82,000 
83,000 
34,000 
85,000 
38,000 
37,000 
88,000 
80,000 
40,000 
41,000 
AOOO 
43,000 
44,000 
45,000 
48,000 
48,440 

JfidkM. 

0. 

.0010 
.0020 
.0030 
.0040 
.0060 
.0080 
.0082 
.0088 
.0088 
.0070 
.0000 
.0145 
.0108 
.0818 
.1085 
.1800 
.2040 
.2150 
.2480 
.2800 
.3060 
.84 
.80 
.48 
.48 
.68 
.87 
.77 

1.00 

1.27 

Inch. 
0. 

Initial  load. 

0. 

••••■•              • 

Klastio  Umlk 

• 

Tensile  simgtk. 
=24. 7  per  cent. 

....i 

•..«•• ...... 

■ 

I........... 

.....•...<... 

0 

L48 

Elongation  of  inch  sections:  ''.21,  ".26,  ''.43»,  ''.20,  ".20,  "a9. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  3"  from  tiie  neck.    Appearance,  fibrous. 


•--^s... 
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Marks,  Ir-95. 

Diameter,  ''.564. 

Sectional  area,  .25  square  incku 

Gauged  length,  6''. 


Applied  loads. 

In  gAQged  loBgtli. 

7 

BflOMurke. 

TotaL 

Ptor  nniffe 
inon. 

Slongation. 

Set. 

PoiMMlt. 

269 

1,250 

2,500 

8,750 

6.000 

6,250 

7,800 

7,760 

8,000 

8,250 

8,500 

8,760 

9,000 

7.250 

7.500 

7,760 

8,000 

8,250 

6,500 

8,760 

9.000 

9,250 

9.600 

9,760 

10,000 

10.250 

10,600 

10.760 

11,000 

11,250 

11,500 

11,710 

10.100 

0 

Pimndt, 
1.000 
5,000 
10.000 
16.000 
20,000 
26,000 
30,000 
31,000 
32,000 
33,000 
84,000 
36,000 
86.000 
29.000 
80.000 
31,000 
32,000 
88,000 
84,000 
85,000 
86,000 
87.000 
88.000 
89,000 
40.000 
41,000 
42,000 
48,000 
44,000 
46,000 
46,000 
46,840 

Inehst. 

0. 

.0010 
.0020 
.0031 
.0041 
.0052 
.0068 
.0066 
.0068 
.0071 
.0072 
.0073 
.0100 
.0148 
.0812 
.0286 
.0650 
.1220 
.2006 
.2100 
.2370 
.2570 
'     .2940 
.3200 
.89 
.41 
.49 
.68 
.63 
.71 
.92 

1.40 

Inch, 
0. 

Initial  Uwd. 

ft 

ElastioliBtt. 

• 

Tensile  strength. 
At  time  of  raptorsii 
—  27.3  per  cent. 

0. 

J 

0. 

, 

0 

1.64 

Elongation  of  inch  sections:  'M9,  ''.30,  ".48»,  ".25,  ''.23,  ".19. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  2".75  from  the  neck.    Appearance,  fibrous. 
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Marks,  I7-92. 
Biameter,  ''.564. 


1S0.44M. 


Diameter,  ''.504. 

Sectional  area,  .25  square  inch. 

Gauged  length,  6". 


Applied  ImkU. 

In  gaagt^  length. 

• 

Toua. 

PerMnare 
inoh. 

Elongation. 

Set. 

Poundf. 
250 
1,250 
2,500 
8,750 
5,000 
6,250 
7,900 
7.750 
8,000 
8,250 
8,500 

7,500 

7,750 

8,000 

8.250 

8,500 

8,750 

0,000 

».860 

9,500 

9.750 

10,060 

10,260 

10.500 

10,750 

11,000 

11.250 

11.500 

11,790 

11,890 

0 

PotMdt. 
HOOO 
5,600 
10,000 
16,000 
20.000 
25,000 
30.000 
31.000 
32,000 
33,000 
34,000 

30.0005 

31.000 
82,000 
83,000 
34.000 
86.000 
36,000 
37,000 
38,000 
30.000 
40.000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
47,660 
0 

Indut. 

0. 

.0009 

.0020 

.0080 

.0040 

.0050 

.0060 

.0062 

.0066 

.0068 

.0071 

.0110 

.0142 

.0219 

.0880 

.1275 

.1790 

.1965 

.2250 

iSSo 

.3070 
.37 
.40 
.46 
.49 
.69 
.67 
.79 
1.00 

Inch. 
0. 

Initial  load. 
Elastic  limit 

Tensile  strength. 
=  28  per  cent. 

1.68 

Elongation  of  inch  sections:  ".23,  ".27,  ".47*,  ".26.  ".25,  '^20. 
Diameter  at  fracture,  ".42;  area,  .1385  square  incn. 
Contraction  of  area,  44.6  per  cent. 
Fractured  3".l  from  the  neck.    Appearance,  fibrous. 
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No.  4448. 


Marks,  Ir-100. 
Diameter,  ''.664.       ^ 
Sectional  area,  .25  square  inch. 
Gauged  length,  6''. 


Applied  liMMli. 

In  ganged  length. 

• 

Total. 

PerMuare 
Incn. 

Elongation. 

Set. 

Poundt. 
260 

1,280 
2,600 
8,750 
6,000 
6,250 
7,600 
7.750 
8,000 
8,250 
8,500 
8,750 
9,000 

7,760 

8.000 
8,250 

8.500 

8,750 

9,000 

9,250 

0.500 

9.750 

10,000 

10,250 

10,500 

10.750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,290 

12,340 

10,800 

0 

Pau$idM, 

1,000 

6,000 

10,000 

15,000 

-      20.000 

26,000 

80,000 

81.000 

32,000 

33,000 

34,000 

35,000 

86,000 

81.000^ 

32,000 
33,000 

34, 000 1 

31.000 
86,000 
37,000 
38.000 
39.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
49,360 

0. 
.0009 

.0019 
.0029 
.0040 
.0051 
.0062 
.0063 
.0066 
.0068 
.0070 
.0071 
.0077 

.oroo 

.0101 
.0140 
.0360 
.0770 
.1817 
.1860 

Jnek, 
0. 

Initial  load. 

• 

Elastic  Umit. 

1 

0. 

0. 

- 

Teniiile  strengtb. 
At  time  of  mptore. 
=  28.7  per  cent. 

.1975 
.2140 
.2?75 

.2600 

.3000 

.3240 

.38 

.40 

.47 

.52 

.60 

.68 

.81 
LOO 
1.34 

1 

1 

0 

1.72 

L 

r  - 

Elongation  of  inch  sections:  ".33,  ''.49»,  ".26,  ".33,  ".22,  ".19, 
Diameter  at  fracture,  ".3d;  area,  .1134  square  inch. 
Contraction  of  area,  54.6  per  cent. 
Fractured  1".7  firom  the  neck.    Appearance,  flbrooa. 


ENDURANCE  OF  ROTATINQ  SHAFTS. 


7U 


Harks,  I«-101« 

Diameter,  ^'^64. 

Sectional  area,  *25  square  inch. 

Oaoged  length,  6". 


Applied  loMda. 

IB  gaafed  length. 

Bemarka. 

TotiO. 

Per  M  nan 
iaeW. 

BloBgeiion. 

Set. 

FotmdM, 

250 

1,290 

2,500 

8,750 

6,000 

6,250 

7,900 

7,750 

8,000 

8,250 

8,900 

8,750 

9,000 

7,750 

8,000 

8,.250 

8,500 

8,760 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,600 

10,750 

11,000 

11,260 

11.500 

U,750 

12.000 

12,260 

12,500 

0 

Pounds. 
1,000 
9,000 
10,000 
15,000 
20,060 
29,000 
80,000 
81,000 
32,000 
33,000 
34,000 
39,000 
86.000 
31,000 
32,000 
88,000 
34.000 
•86,000 
80.000 
87.000 
88,000 
,     39.000 
40,000 
41,000 
42,000 
48,000 
44.000 
49,000 
46,000 
47,000 
48,000 
49,000 
90,000 
0 

0. 
.0009 

.0019 
.0080 
.0041 
^0062 
t        .0063 
.0066 
.0068 
.0070 
.0072 
.0079 
.0078 
.0193 
.0238 
.0350 
.1106 
.1860 
.1940 
.2020 
.2370 
.2430 
.2740 
.3040 
.36 
.39 
.43 
.48 
.69 
.61 
.60 
.89 
L22 
L72 

InA. 

0. 

« 
Initial  lodL 

ElaatloUBll. 

Teniille  streDftb* 
=  28.7  per  cent. 

.0001 

.0001 

Elongation  of  inch  sections:  'M9,  ".22,  ".25,  ".27,  ".52»,  ".27. 
Diameter  at  fractore,  ".39;  area,  .1194  square  inch. 
Contraction  of  area,  52.2  per  cent. 
Fractured  1".6  jQrom  the  neck.    Appearance,  fibroua» 


712 


fiNDUBANCE   OP   ROTATING  SHAFTS; 

*  f 


If  o.  4450. 
Marks,  18-102. 
Diameter,  ".564. 
SectioDal  area,  .25  sqaare  inch. 
Gauged  length,  6''. 


Applied  loftdB. 

In  ganged  length. 

Bemarka. 

Total. 

Per  8a  uare 
inch. 

Elongation. 

Set. 

Pounds. 

250 

1,250 

2,560 

8,750 

6,000 

6.250 

7,500 

7,750 

8,000 

8,250 

8.500 

8,750 

7,500 

7,750 

8,000 

8,250 

8.500 

8,750 

9.000 

9,250 

9,500 

9,750 

10,0U0 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12,000 

12,250 

12,500 

12,630 

0 

Pounds. 
1,000 
5,000 
10,000 
15,000 
20,000 
25,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
30,000 
31,000 
32,000 
38,000 
34,000 
35,000 
86,000 
37,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
47,000 
48,000 
49,000 
50.000 
50,520 
0 

Inehes. 
0. 
.0010 
.0020 
.0080 
.0040 
.0051 
.0062 
.0064 
.0066 
.0068 
.0071 
.0072 
.0270 
.0292 
.0330 
.0390 
.0500 
.1675 
.1840 
.1971 
.2200 
.2365 
.2640 

Inch. 
0. 

Initial  load. 
ElasUc  limit 

• 
*   • 

Teuflilfl  strength. 
=  31. 3  per  oont. 

0. 

.2860 
.33 

.37 
.40 
.44 
.49 
.60 
.66 
.78 
.97 
1.86 
1.88 

Elongation  of  inch  sections:  ".23,  ".30,  ".55,  ".30,  ".27,  ".23. 
Diameter  at  fracture,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  3"  from  tiie  neck.    Appearance^  fibrous. 


ENDURANCE   OP   ROTATING  SHAFTS. 
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Marks,  Ig-lOS. 
Diameter^  '^564. 


No.  4451. 
Sectional  area,  .25  square  inch.    Gauged  length,  6''. 


Applied  losds. 

In  ganged  length. 

1 

Bemarka. 

Total. 

Personare 
Inon. 

Elongation. 

Set. 

Founds. 
260 
1,250 
2,500 
8,750 
5,000 
6,250 
7,500 
7,750 
d,000 
8,250 
8,500 
8,750 
0,000 

7,500 

1 

Pounds. 
1,000 
6,000 
10,000 
15,000 
20,000 
25,000 

so.ooa 

31,000 
32,000 
33,000 
84,000 
35,000 
36,000 

30,000 

Ineh, 
0. 

.0010 
.0030 
.0030 
.0040 
.0050 
.0060 
.0061 
.0063 
.0067  • 
.0069 
.0071 
.0074 
f       .0110 
.0122 

Ineh. 
0. 

Initial  load. 

ElaitUc  limit.    LomI  felL 

After  1  minute. 
After  2  minutes. 
After  3  minutes. 
After  4  minutes. 
After   5  minutes. 
After  6  minutes. 
After  7  minutes. 
After  8  minutes. 
After  9  minutes. 
After  10  minutes. 
After  11  minutes. 
After  12  minutes. 
After  13  minutes. 
After  14  minutes. 
After  15  minutes. 
After  1^  minutes. 
After  17  miiiUtes. 
After  18  minutes. 
After  19  minutes. 
After  20  minutes. 
After  21  minutes. 
After  22  minutes. 
After  23  minutes. 
After  24  minutes. 
After  25  minutes. 
After  26  minutes. 
After  27  minutes. 
After  28  minutes. 
After  29  minutes. 
After  30  minutes. 
After  31  minutes. 
After  32  mlnutss. 
After  33  minutes. 
After  34  minutes. 
After  35  minutes. 
After  36  minutes. 
After  37  minutes. 
After  38  minutes. 
After  39  minutes. 
After  40  minutes. 
After  41  minutes. 
After  42  minutes. 
After  43  minutes. 
After  44  minutes. 
After  45  minutes. 
After  46  minutes. 
After  47  minutes. 
After  48  minutes. 
After  49  minutes. 
Aftsr  SO  minutes. 
After  51  minntss. 
After  62  minutes. 
After  53  minutes. 
After  64  minutes. 
After  55  minntea. 
After  56  minutes. 
After  57  minutes. 
After  58  minutes. 
After  59  minutes. 
Aftsr  60  minntesL 
After  80  minutes. 
After  85  minntaa. 

• 

0. 

0. 

.0140 
.0156 
.0167 

.0173 
.0182 
.0190 
.0199 

.0205 
.0216 
.0228 

.0248 
.0267 
.0288 
.0312 
.0335 
.0360 
.0393 
.0430 
.0455 
.0482 
.0502 
.05:i0 
.0567 
.0578 
.0608 

* 

.0633 
.U675 
.0708 
.0740 
^       .0772 

■""•"•••■•"• 

.0803 
.0837 

.0871 
.0901 

-* 

.0928 
.0047 
.0962 
.0977 
.0990 
.1002 
.1018 
.1036 
.1063 
.  .1065 
.1076 
.1085 
.1090 
.1092 
.1008 
.1100 
.UOl 
.UOl 
.U06 
.U06 
.U07 
.1197 
.U07 
.U08 
.1108 
.IIU 
.lUl 

*  *                              • 

i 

714 


ENDURANCE   OP   ROTATINa   SHAFTS. 


Fo.  4451 — Contlnaed. 


Applied  loads. 

In  ganged  length. 

Bamarka. 

* 

Total. 

Per  square 
incn. 

Elongation. 

Set. 

Poundt. 

7,760 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,500 

11,750 

12.000 

12,250 

12,420 

10,800 

0 

Pomtda. 
81,000 
82,000 
83,000 
84,000 
35,000 
88,000 
87,000 
38,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
48.000 
47,000 
48,000 
49,000 
49,680 

Inch. 
.1113 
.1137 
.1290 
.1520 
.1880 
.1845 
.2045 
.2250 
.2485 
.2820 
.3140 
.87 
.40 
.45 
.49 
.57 
.83 
.78 
.98 

L35 

Inch. 

1 

T 

At  time  of  mptura. 
=27. 2  per  cent. 

-••••••»•••• 

0 

1.63 

Elongation  of  inch  sections:  'M9,  ''.23,  ".47*,  ''^,  ".23,  "J2l. 
Diameter  at  fracture,  ''.41;  area,  .1320  sgnare  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractured  at  middle  oi  the  stem.    Appearance,  fibrous,  lamellar. 
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Fo.  4452. 
MarkSy  Ir-lOO. 
Diamete]^,  ''.564. 
Sectional  area,  .25  square  inch. 
Ganged  lengthy  6'^ 


AppUcdUmdi. 

In  ganged  length. 

Bemarks. 

Total 

^t^r* 

Elongation. 

SeL 

250 
1,250 
2.600 

3,750 

5,000 

6,250 

7,600 

7.750 

8,  MO 

8.^ 

8,500 

8»750 

7.000 

7.250 

7.500 

7,750 

8,000 

8.250 

8,500 

8.750 

9,000 

9.250 

9.500 

9,750 

10.000 

10.250 

10,500 

10,760 

11.000 

11.250 

U.500 

11.750 

12,000 

12,250 

12,420 

0 

Powndt. 
1,000 
5,000 
10,000 
15,000 
20.000 
25,000 
30,000 
81,000 
82,000 
83,000 
34000 
36.000 
28,000 
29.000 
30,000 
31.000 
32,000 
33,000 
34.000 
35.000 
86,000 
37,000 
88.000 
39,000 
40.000 
41.000 
42«000 
43,000 
44,000 
45.000 
46.000 
47.000 
47,000 
49,000 
49.680 
0 

Inchst, 

0. 

.0010 
.0021 
.0032 
.OOU 
.0054 
.0065 
.0067 
.0070 
.0072 
.0075 
.0077 
.0124 
,0120 
.0136 
.0150 
.0175 
.0240 
.0312 
.0500 
.2107 
.2240 
.2380 
.2575 
.2860 
.8125 
.36 
.39 
.44 
.50 
.58 
.65 
.77 
.91 

1.30 

1.77 

Inch. 

0.     V 

IniUal  load. 

• 

Elastic  limit.    After  anstalBing  load  15  minntea 
rapid  stretching  began. 

Tensile  strength. 
=  29.5  per  cent. 

.0001 

« 

» 

Elongation  of  inch  sections:  ''.21,  ".25,  ''.27,  ".56»,  ".27,  ".21. 
Diameter  at  fractnre,  ".40;  area,  .1257  square  inch. 
Contraction  of  area,  49.7  per  cent. 
Fractured  3".25  from  tiie  neck.    Appearance,  flbrous. 
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ENDURANCE   OP  KOTATINQ  SHAFTd. 


Ko.  4445. 
Marks,  Ir-96. 
Diameter,  ".564. 
Sectional  area,  .25  square  inclu 
Changed  lengthy  6'^ 


AppUedloMli. 

In  giuig«d  length. 

Benarks. 

• 

TotiO. 

PeraanAn 
inon. 

XlongAtlon. 

Set. 

Pounda, 

250 

1,250 

2,500 

8,750 

6,000 

6^250 

7,500 

7,750 

8,000 

7,250 

7,500 

7,750 

8,000 

8.250 

8.500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11,250 

11,420 

0 

Pounda. 

1,000 
6,000 
10,006 
'      16,000 
20,000 
26,000 
30,000 
31,000 
82,000 
29,000 
80,000 
81,000 
32.000 
88,000 
84,000 
86,000 
86,000 
37,000 
88,000 
89,000 
40,000 
41,000 
42,000 
48,000 
44,000 
45,000 
46,680 
0 

Jndket.  ' 
0.      . 
.0010 
.0020 
.0030 
.0040 
.0051 
.0061 
.0062 
.0070 
.0303 
.0480 
.0658 
.0658 
.1010 
.2190 
.2336 
.2610 
.2820 
.8250 
.97 
.42 
.48 
.66 
.61 
.76 
.90 
1.88 
1.66 

Inch, 
0. 

IniU^  l<}ftd. 

ElMtio  Umll. 

Tensile  strenftlu 
=  27. 5  per  cent. 

0. 

• 

Elongation  of  inch  sections:  ''.21,  ".28,  ".28,  ".43*,  ".25,  ".20. 
Diameter  at  fracture,  ".42;  area,  .1385  square  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  2".75  from  the  neck. 

Appearance,  fibrous,  lamellar.    Opened  cracks  along  surface  of  stem 
on  one  side  of  the  specimen. 
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No.  4446. 
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Marks,  I9-97. 

Diameter,  ".664, 

Sectional  area,  .25  square  inch. 

Ganged  length,  6^ 


iff 


AppUed  loads. 

In  gaagM  length. 

Bemarlrs. 

Total. 

PerMuare 
inch. 

Elongation. 

Set. 

Poundi. 

250 

1,250 

2,500 

3,750 

6,000 

6,250 

7,500 

7,750 

8,000 

8,450 

8.S0O 

8,750 

9,000 

7,250 

7,600 

7,750 

8.000 

8.250 

8^600 

8,750 

9,000 

0,260 

0,500 

9,760 

10,000 

10,250 

10,600 

10,760 

11.000 

11,260 

11,500 

11,520 

10,050 

0 

Pounda. 
1,000 
6.000 
10,000 
15,000 
20,000 
26,000 
80,000 
31,000 
32,000 
33,000 
34,000 
36,000 
36,000 
29,000 
30,000 
31,000 
32;  000 
33,000 
34,000 
85.000 
86.000 
87,000 
38,000 
39,000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
46,000 
46,080 

Inehe$. 

0. 

.0010 
.0020 
.0030 
.0041 
.0051 
.0062 
.0066 
.0068 
.0070 
.0071 
.0072 
.0078 
.0111 
.0148 
.0205 
.0258 
.0410 
.1740 
.2445 
.2660 
.2805 
.3210 
.  36 
.40 
.44 
.52 
.69 
.09 
.81 

1.15 

1.39 

Inch. 
0. 

Initial  load. 
Elasticllmlt. 

• 

Tensile  atrengtb. 
At  time  of  rapture. 
=  29.5  per  oent. 

0. 

0. 

* 

0 

1.77 

Elongation  of  inch  sections:  ^23,  ".27,  ".62»,  ''.29,  ''.25,  ".21. 
Diameter  at  fractnre,  ".42 ;  area,  .1385  sqnare  inch. 
Contraction  of  area,  44.6  per  cent. 
Fractured  3"  from  the  neck.    Appearance^  fibrous. 
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ENDURANCE   OF   ROTATING   SHAFT& 

No.  4447. 


Marks,  Ig-OS. 

Diameter,  ",564, 

SeetioDal  area,  .25  square  inch. 

Gauged  length,  6'^ 


Applied  loads. 

In  ganged  length. 

% 

TotaL 

PerMoare 
inon. 

Elongation. 

Selt 

Pounds. 

250 

1,250 

2,500 

3,750 

6,000 

6,250 

7,500 

7,760 

8,000 

8,250 

8,500 

8,750 

9,000 

6,750 

7,000 

7,250 

7,500 

7,750 

8,000 

8,250 

8,500 

8,750 

9,000 

9,250 

9,500 

9,750 

10,000 

10,250 

10,500 

10,750 

11,000 

11.250 

11,300 

0 

FoundM, 
1,000 
6,000 
16,000 
15^000 
20,000 
26,000 
30,000 
31,000 
32,000 
33,000 
34,000 
35,000 
36,000 
27,000 
28,000 
29,000 
80,000 
31,000 
32,000 
83,000 
34,000 
36,000 
36,000 
37,000 
38,000 
89.000 
40,000 
41,000 
42,000 
43,000 
44,000 
45,000 
45,440 
0 

Jnehei. 

0. 

.0010 
.0020 
.0030 
.0041 
.0061 
.0062 
.0063 
.0066 
.0069 
.0071 
.0073 
.0100 
.0148 
.0165 
.0201    , 
.0278    ' 
.0426 
.0720 
.1660 
.2270 
.2420 
.2090 
.2975 
.3440 
.38 
.    .48 
.49 
.56 
.62 
.80 
.92 

1.29 

1.41 

Inch. 
0. 

Initialload. 
Slaatio  limit 

Tensile  streneth. 
=23.5  per  cent. 

••-•%"•"•••• 

0. 

s 

Elongation  of  inch  sections:  ''.47», ''.21,  ".21,  ".19,  ".17,  ".le. 
Diameter  at  fracture,  ".41;  area,  .1320  square  inch. 
Contraction  of  area,  47.2  per  cent. 
Fractured  ".70  firom^the  neck.    Appearance^  fibrous,  seamy. 
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CHAIN   CABLE. 


CHAD!  OABL& 


TENSILE  TESTS  OF  CHAIN  CABLE,  AND  SWIVELS,  AND  SHACKLES,  FOSl 
UNITED  STATES  LIGHT-HOUSE  INSPECTOR  THIRD  DISTRICT,  TOUT- 
KINSriLLE,  N.  Y. 

[Chain  aamples  oonsUt  of  thne  stadded  llxilu,  with  niwtodded  end  links.] 


No. 

of 

test. 


5167 

4833 
4834 

4835 

4886 

4837 

4838 

4830 

4840 
4842 

4889 

4890 

4891 

4892 

5316 

5316 
5317 
6318 
5319 

S320 

6321 
5322 

5378 

6379 

6380 
6381 


4841 
4843 


Harks. 


""W.L.R.M.Ck>., 
Lebanon,  Pa.'* 

J.  B.  C.  &  Co., 

proved. 
.  .,-do 


— do 

— do 
. . .  .do 


.do  ..... 


.do 

.do 
.do 

.do 

.do 

.do 

.do 

.do 

.do 
.do 
.do 
-do 


•  •  •  w  •  «  < 


.do ........ 

.do 


.do 


.do ........ 

.do  ........ 


.do 
.do 


iDiameters. 


End 
links. 


Inehes, 
2.87 


2.12 
2.12 

2.12 

2.13 
2.12 


Stad- 
ded 
links 


In. 
2.13 


2.02 
2.02 

2.08 

2.03 
2.04 


2. 13     2. 03 


2.13 

2.13 
2.13 


2.03 

2.01 
2.03 


2. 00     2. 00 

I 

2. 12  I  2. 00 
2. 12     2. 00 


2.02 
2.14 

2.15 
2.15 
2.15 


2.02 
2.00 

2.03 
2.02 
2.00 


2. 15     2. 00 


2.15 

2.15 
2.15 

2.15 

2.15 

2.15 
2.12 


2.02 
2.03 


2.00 

2.02 
2.00 

2.00 

2.00 

2.00 
2.00 


1.89 
1.88 


Sec- 
tional 
area  of 
chain 


Sq.  in. 
7.13 


%.41 


e.41 
6.47 

6.47 
6.54 

6.47 

^  6.47 

6.35 
6.47 

6.28 

6.28 

6.28 

6.41 

6.28 

«.47 

e.41 

6.28 
6.28 

«.28 

6.41 
G.28 


Tensile  strength. 


Total. 


6.28 

6.28 
6.28 


•l55 


Pmrndi. 
269.200. 

225,100 
214,700 

253,300 

257,900 
278,400 

220,900 

226,300 

247,700 
253,400 

243,100 

268, 910 

274,500 

241,300 

233.280 

227,300 
225,200 
190.700 
201.300 

250,600 

204r900 
247, 100 


6.28  251,600 


228,800 

251,700 
250,700 


5.61  ;  231,500 


Per 

e<iaare 

inch. 


231,900 


Poundt, 
36,350 


35.120 
33,490 

89,150 

39,8(M) 
42,570 

34.140 

34,980 

39, 010 
39. 170 

38,710 

42,820 

43,710 

37,640 

37,lS0 

35,130 
35,130 
30,370 
32,050 

39,900 

31,970 
39,350 

40,060 

36.430 

40,080 
39,920 


41.270 
41,780 


t'ractnrea. 


Middle  link  of  chain  in  (he^uiter 
at  end  'of  weld.  Fibrous,  la  put 
granular. 

First  link  at  the  weld.    FIbroiu. 

First  HKk  at  the  weld.   In  parti 

brouA,  part  grannlar.    Sepaatod 

along  scarf. 
First   link   at    the  qnaiter.  cff^- 

site   Bide   from   wdd.     flbmi. 

Started   an    opening   akag  tbe 

scarf. 
Middle   link   at  weld.    la  part  i 

brons.  balance  followed  the  scarf. 
End  link  at  the  weld  and  opponta 

end.      Stadded    links  not  6ae- 

tured. 
First  link  at  ihe  weld.    FoUoned 

scarf,  which    had  a  dack-colared 

surface. 
Middle  Unk  at  the  Wfdd.    Fibmi. 

in  part  following  the  scarf. 

do 

First  link  of  the  chain  at  wdd  aa4 

opposite  end.    Granular. 
First    link  of  the  chain  at  wdd 

Followed  Uie  scarf. 
Middle  link  of  chain,  end  oppositt 

the  weld.    Fibrous. 
First    studded   link  st    the  weU. 

Fibrous. 
Middle  link  at  the  weld.    Fibfosa. 

in  part  following  the  scarf. 
First  studded  link    at   the  w«ld. 

Followed  scarf  in  part,  and  is 

part  granular. 
Middle  link  at  the  wdd.    FoUoind 

the  scarf 
End  link  at  weld.    Followed  scarf. 

Stadded  links  not  fractured. 
Middle  link  at  weld.  Followed  the 

scarf. 
End  link    at  the  weld.    Fdllovvd 

the  scarf  in  part,   and  in  part 

granular. 
First  studded  link   at  weld.    T<i 

lowed  the  scarf  in  part,  and  is 

part  tibrous. 
Fust  studded  link  at  the  weM.  Fol 

lowed  the  scarf  and  in  part  fibroat. 
Middle  link  at  the  weld.   FoUetred 

the  scarf,  and  in  part  fibroos  with 

soaie  grannlatioil. 
First  stadded  link  at  the  weld.  Fi- 
brous 90  per  cent,  granular  10  par 

cent. 
First  stadded  link  at  the  weld.  li- 

brons,  in  part  following  the  scarf. 
End  link.    Followed  the  scarf. 
Middle  stadded  Unk  at  the  wdded 

end.    Fraotnred  in  two  places,  s 

Siece  of  the  end  of  the  Unk  bebi 
etaohed.     Granalar,  in  part  fi- 
brous. 
MiddleUnk  ai  the  wold.    Fihroos. 

in  part  following  the  scarf. 
Mid^elinkat  the  ireld.   FoUowsd 
t^f  scarf. 
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TENSILE  TESTS  OF  CHAIN  CABLE,  AND  SWIVELS,  ^TC— Continued. 


No. 

of 

test. 


4801 

5382 
5383 
5384 
5385 
5386 
5387 


Marks. 


J.  B.  C.  ft 
'  Proved. 
— do 


Co., 


.do 
.do 
.do 
.do 
.do 


5888  ,....do 
5380   do 


4844 
4872 

4873 

4874 

4875 

4876 

4877 

4845 

4847 
4848 

4849 

4850 


4851 
4852 
4883 


481k 

4846 
4878 

4879 


4880 
4902 

4853 

4881 
4882 


J.    B.  C.    ft  Co., 

Prored. 
— do 


...do 

-.do 
..do 

..do 

..do 


J.   B.   C.   &.  Co., 

Proved. 
— do 


— do 
— do 
....do 


..do 
..do 
..do 


.do  .  .  ■ 


J.  B.  C.   &  Co., 

Proved. 
. . . .do 


.do 


..do 
..do 


J.  B.  C. 
Proved. 
— do  — 
....do .... 


&  Co. 


DUmeters. 


End 

liokB. 


Inch. 

1.88 

2.00 
2.00 
2.00 
2.00 
2.00 
2.00 

2.00 
2.00 

1.90 

1.87 


1.84     1.76 


Stnd- 

ded 

Unks. 


1.87 
1.86 

'1.87 

1.86 

1.78 

1.78 
J  1.  78. 

1.78 
1.78 


1.78 
1.78 
1.78 


1.60 

1.62 
1.60 

1.61 


1.60 
1.50 


«.22j 


1.23 
1.22 


IfCtk. 
1.88 

1.88 

1.881 

1.88 

1.88 

1.88 

1.88 

1.88 
1.88 

1.78 

1.78 


1.78 
1.78 

1.75 

1.76 

1.61 

1.62 
1.62 

1.62 

1.62 


1.62 
1.62 
1.60 


1.60 

1.47 
1.45 

1.46 


1.48 
1.50 


1.12 

1.12 
1.12 


Sec- 
tional 
area  of 
chain. 


Sq.In, 
5.55 

5.55 
5.55 
5.55 
5.55 
5.55 
5.55 

5.55 
5.55 

4.98 

'  4.98 


4.86 

4.98 
4.98 

4.81 

4.86 

4.07 

4.12 
4.12 

4.12 

4.12 


4.12 
4.12 
4.02 


4.02 

3.39 
3.30 

• 

3.34 


3.44 
3.53 


1.97 

1.97 
1.97 


Tensile  strength. 


Total. 


Pound*. 
232,900 

214,800 
219,1M0 
207,670 
167.900 
210,680 
206,500 

139,300 
214,070 


Per  ' 

square 

inch. 


214,700 

178,900 

186.100 
213,250 

196,280 

207,390 

166,800 

158,950 
162,500 

153,100 

170,200 


175,600 
172,500 
176,950 


173.500 

158,700 
120,800 

141,100 


144,480 
151,600 


82,480 

82,650 
85,890 


Pounds. 
41,960 

38,700 
39,640 
37.450 
30,250 
39,580 
37,210 

2f>.100 
38,670 


.203,500  40.860 


43,110 

36,810 

37.370 
42,820 

40,810 

42,670 

40,980 

38.580 
39,440 

37,160 

41,310 


42,620 
41,870 
44,020 


43,100 

45,340 
36,610 

42,250 


42.000 
42,950 


41,870 

41,950 
43,600 


Fraotnres. 


End  link  at  the  weld.    Stodded 

links  not  fractured. 
End  link.    Followed  the  soarf. 

...do 

— do 

— do 4 

Middle  link  at  welded  end.  Flbroos. 
Middle  link.    Followed  the  acarf  in 

part  and  in  part  flbroos. 
End  link.    Followed  the  softrf. 
...do'. 


Middle  link  on  the  side  oppoeite  the 

weld.    Fibrous. 
First  studded  link,  pulled   out  a 

piece  about  B"  across  at  welded 

end.  One  end  of  piece,  granular; 

the  other,  fibrous. 
First  studded  link  at  end  of  weld. 

fibrous,  95  per  cent;  granular,  5 

percent. 
End  link.    Followed  the  scarf. 
First  studded  link,  end  opposite  the 

weld.    I'IbrooB. 
Middle  link  at  the  weld.    Followed 

the  soarf. 
End  link  at  weld. 

First  link    at   the  end  of    scarf. 

Fibrous. 
First  link  at  the  weld.    Fibrous. 

The  smaller  end  link.  Chain  not 
firacturod 

Middle  link  at  end  of  scarf.  Fi- 
brous. 

Middle  link  at  end  of  weld.  Fi- 
brouqp  Also  opened  weld  at 
other  end  of  scarf. 

First  link  at  end  of  scarf.  Fibrous. 

— do 

Middle  link  in  the  vicinity  of  weld. 
Fibrous,  60  per  cent;  granular, 
50  per  cent. 

First  studded  link  at  weld.  Fi- 
brous. 

First  link  near  the  end  of  scarf. 
Fibrous. 

Middle  link  at  weld.  Followed  scarf 
in  part,  part  fibrous,  10  per  cent 
granular. 

First  studded  link  at  weld.  Fol- 
lowed scarf. 

Middle  link  at  weld.    Fibrous. 
End  link  at  weld.    Studded  links  not 
fractured. 


First  link.    Followed  scarf. 

End  link  at  weld.    Fibrous. 
First  studded  link    at  weld, 
brous. 


Fi- 


H.  Ex.  161- 
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CHAIN   CABLE. 


TESTS  OF  SWIVELS  AND  SHACKLES, 


No.  of 
teet. 


4860 
5323 

5391 

4865 
4895 
5324 
5390 
^1858 
5382 
4864 
4857 
4863 

4856 
4802 
4855 
4861 
4854 
4860 


Description. 


Swivel  for  2"  chain 
do 


.do 


Shackle  for  2"  chain  . 

do 

do 

do 

Swivel  for  Ij"  chain. 

do .-. 

Shackle  for  1}"  chain 
Swivel  for  1|"  chain . 
Shackle  for  !}"  obain 


Swivel  for  1|"  chain 

Shackle  for  If"  chain  . . . 
Snivel  for  1|^'  chain . . . . 
Shackle  for  1|"  chain  . . . 

Swivel  for  IV'  chain 

Shackle  for  1^"  chain  . . . 


Tensile 
strength. 


Fraelared. 


PofMUU. 

112,900    Eye  of  male  part.    Grannlar. 

179,900     PnUed  off  head  of  male  part.     Fihrona,  sttgktty 

gnuralar. 
136,200     Palled  off  head  of  nude  pari.    Fibrmu.    This  swivel 

had  a  |"  pin  through  stem. 
238, 400     Sheared  the  tongne. 
306, 500    Tongue  of  ahackle. 
297,600  I>o.  • 

322,^     Bale  of  shackle.    Fibrous. 
127, 200     Eye  of  male  part.    Granular. 
162^  500     Palled  off  head  of  male  part.    Fihrons. 
276, 400     Sheared  .the  tongue. 

84,900     Eye  of  male  part.    Granfilar. 

208, 200     Aoroes  eye  through  pin  hole  for  holding  tongue  ii 
place.    Fibrous. 

92,900     Eye  of  male  pMTt.'  Granular. 
222, 060    Sheared  tiie  toneue. 

96, 700     Eye  of  male  part  at  the  weld. 
192, 500    Sheared  the  tongue. 

57, 100     Eye  of  male  part  at  the  weld. 

114, 800     Across  eye  through  pin  hole  for  holding  t4»gBe  is 
place.    Fibrous. 


TENSILE    TEJ^TS  OF  CHAIN   CABLE  AND  IRON   USED   IN  CABLE,  FOR 
CAPT.  THOS.  O.  SELFBIDGE,   V,  8,  N,  BOSTON  NAVT-TABD, 

[Samples  consist  of  three  studded  links  with  unstudded  end  links.    Studs  of  chain  branded  "U.S.,'' 

"N.Y.B." 


^. 

Diameters. 

Sec- 
tional 
area  of 
chain. 

Tensile  strength. 

No.  of 
test. 

End 
links. 

Inches. 
2.35 

1.88 

1.38 

Stud- 
ded 
links. 

Total. 

Per 
square 
inch. 

Fractured. 

4898 
4899 
4900 

Inches. 
2.25 

1.78 

1.25 

t 
Sq.Inch. 
7.96 

4.98 

2.45 

Ponndt. 
292,950 

173,800 

75,600 

Pounds. 
36,850 

34,900 

30,860 

First  studded  link  at  the  weld.  Followed  tfa» 
,    scarf  in  part,  and  in  part  grannlar. 

First  studded  link  at  the  weM.  Followed  scaxt 
Granular  at  circumference  10  per  cent. 

End  link  at  the  weld.  Studded  links  not  frac- 
tured. 

SAMPLE  OF  IRON  tJSBD  IN  CHAIN     ' 


Eolled  bar  turned  down  at  middle. 
Diameter,  1".492. 
Sectional  area,  1.75  square  inches. 

Elastic  limit  38,2()0  pounds  =  21,830  pounds  per  square  inch. 
Tensile  strength  85,170  pounds  =  48,670  pounds  per  square  inch. 
Elongation  in  8  inches,  2".33  =  29.1  i>cr  cent. 

Elongation  of  inch  sections :  'M8,  ".30,  ".58»,  ".^5,  ".27,  ".26,  "^,  ".16. 
Diameter  at  fracture,  1".18;  area,  1.09  squarp  inches;  contraction 
of  area,  37.7  per  cent. 
A  ppcurance  of  fracture,  fibrous. 
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TRANSVERSE,  SHEARING  AND  COMPRESSION  TESTS. 
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TRAV8VSE8E  TESTS  BBTAHS. 

No.  5023.  I 

HoosiES  Buff  Oolitic  Limestone  fbom  Bedford,  Ind. 


Zoad» 


StratifijcaiUfi%» 


F 


29  'between 
end  euppotte. 


-i 


Applied  loads. 

DefleetionN. 

SaooeMlve 
defleetions. 

Deflection, 
sets. 

1 

Benurlu. 

ToUl. 

MATimnm 
fiber  streM. 

200 

1,000 
1.200 
1,600 
2,000 
2,400 
2,800 
3,000 
3,200 
8,400 
3,800 
8,800 
4.000 
4,200 
4,400 
4,600 
4,800 
5,000 
Si,  200 
5.400 
5,600 
5,800 
6.000 
6.200 
6,400 
6,600 
6.800 
7,000 
7,200 
7,400 
7,600 
8,000 
8,380 

PouiMb. 

Inch. 

0. 

.0010 
.0013 
.0016 
.0018 
.0028 
.0027 
.0028 
.0030 
.0032 
.0032 
.0035 
.0086 
.0037 
.0038 
.0040 
.0041 
.0043 
.0045 
.0046 
.0048 
.0048 
.0060 
.0052 
.0053 
.0065 
.0056 
.0067 
.0058 
.0060 
.0062 
.0065 

Inch. 

0. 

.0010 
.0003 
.0003 
.0003 
.0004 
.0004  ' 
.0001 
.0002 
.0002 

0. 

.0003 
.0001 
.0001 
.0001 
.0002 
.0001 
.0002 
.0002 
.0001 
.0002 
.0001 
.0001 
.0002 
.0001 
.0002 
.0001 
.0001 
.0001 
.0002 
.0002 
.0003 

Inch. 
0. 
.0001 

Initial  load. 
Ultimate  strength. 

.0003 

.0007 

. 

« 

.0006 

.0006 

•••••••••••• 

.0007 

.0007 

1,601 

.f •••...•..• 
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NATURAL  STONES. 
No.  5024. 

Indiana  Limsstone. 


I 


pStrtitiflCi 


Applied  loads. 

DeflectloiM. 

Saceeasive 
deflectSDHB. 

Deflectioii 
Bet«. 

Itoiaarks. 

Total. 

Maximnm 
fiber  8tre«8. 

Poundi. 
200 
600 
1,000 
1,400 
1,800 
2,000 
2.400 
2,000 
3,000 
3,400 
3,800 
4.000 
4,810 

Pwmdt. 

2n«A. 

0. 

.0010 
.0017 
.0022 
.0028 
.0031 
.0037 
.0041 
.0043 
.0048 
.0063 
.0056 

Inch. 

0. 

.0010 
.0007 
.0005 
.0006 
.0003 
.0006 
.0004 
.0002 
.0005 
.0005 
.0003 

Inch. 
0. 

Initial  lo«l.         • 
nitiiiiate  streDgth. 

.0005 

.0006 

.0006 

.0010 

* 

043 

ITo.  5025. 
Vermont  Marble. 


1 


AppUed  loads. 

Deflections. 

Saocessive 
deflections. 

Deflection 
sets. 

Bemarka. 

Total. 

Maximum 
fiber  stress. 

Pcundi. 
200 
1,000 
2.000 
3.000 
4,000 
5,000 
6.000 
7.000 
7,670 

Poundi. 

1 

Inch.      !      Inch. 
0.                   0. 

Inch. 

0. 

.0001 
.0002 
.0003 
.0005 

Initial  load. 
Ultimate  strength. 

.0008 
.0016 
.0023 
.0030 
.0036 
.0041 
.004f 

.0008 
.0008 
.0007 
.0007 
.0006 
.0005 
.0008 

•    .0005 

1,631 

NATUBAL  8T0NKS. 


m 


No.  5Q26. 


Lee  Masble. 


i 


Applied  loads. 

Deflections. 

Successive 
deflections. 

Deflection 

St'tH. 

Kemariu. 

Total. 

ICazimnm 
fiber  fitre89. 

Pounds. 
20O 
1,000 
2,000 
3,000 
4,000 
5.000 
6.000 
7.000 
7,980 

Pounds. 

Inch. 

0. 

.0011 
.0025 
.0035 
.0047 
.0058 
.0069 
.0083 

Inch. 

0. 

.0011 
.0014 
.0010 
.0012 
.0011 
.0011 
.0014 

Inch. 

0. 

.0001 
.0003 
.0005 
.0008 
.0010 
.0011 
.0015 

IniUal  load. 
Ultimate  strength. 

A5M 
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NATUBAL   STONES. 

No.  6027. 

Potomac  Red  Sandstoxtb. 


I 


Applied  loads. 

Deflections. 

Snooessive 
deflections. 

Deflection 
sets. 

Remarks. 

Total. 

Maximimi 
fiber  stress. 

Powidt. 

200 

1,000 

2,000 

3,000 

4,000 

6,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

15,100 

Pounds, 

Inch. 

0. 

.0010 
.0023 
.0033 
.0043 
.0051 
.0060 
.0070 
.0078 
.0086 
.0005 
.0103 
.OIU 
.0122 
.0130 
.0140 

t 
Inch. 
0. 

.0010 
.0013 
.0010 
.0010 
.0008 
.OOOP 
.0010 
.0008 
.0008 
.0000 

'    .0008 
.0008 
.0011 
.0008 
.0010 

Ineh. 

0. 

.0001 
.0066 
.0003 
.0005 

Initial  load. 

.0007 

\ 

• 

.0009 

.0012 

.0015 

•     .0017 

3,000 

Ultimate  strength.   . 

s 
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c 


No.  5028. 


PoETLAND  (Conn.)  Ebd  Sandstone. 


iStroHficotifnt, 


I 


lar 


r 

-» 


Applied  loftdB. 


Total. 


Poundt. 
200 
1.000 
2,000 
3,000 
4,000 
6,000 
0,000 
7,000 
7.985 


Maximum 
fiber  streea. 


PoundM. 


1.576 


Deflections. 


Inch. 

0. 

.0021 
.0042 
.0060 
.0077 
.0005 
.0115 
.0137 


SacceMire 
deflections. 


Inch. 

0. 

.0021 
.0021 
.0018 
.0017 
.0018 
.0020 
.0022 


Deflection 
sets. 


Inch. 

0. 

.0006 
.0010 
.0015 
.0020 
.0025 
.0032 
.0030 


Remarks. 


Initial  load. 


Ultimate  strength. 


No.  6029. 
Ohio  Sandstone. 


1 


T 


^'S 


Applied  loads. 

Deflections. 

Snocessive 
deflections. 

Deflection 
sets. 

s 

Bemaiks. 

Total. 

Maximum 
fiber  stress. 

Pounds. 
200 
1,000 
2.000 
8,000 
3,860 

Poundt. 

Inch, 

0. 

.0050 
.0123 
.0188 

Inch. 

0. 

.0050 
.0083 
.0065 

Inch, 

0. 

.0018 
.0030 
.0065 

Initial  load. 

• 
Oltimate  strength. 

774 

730 


NATURAL   STONES. 


Ko.  5030. 

HoNSON  (Ms.)  Slate. 


Applied  loads. 


Total. 


Pounds. 

200 

1,000 

3,000 

3.000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

11.000 

12,000 

13,000 

U,000 

15,000 

ICOOO 

47,000 

18,000 

19,000 

20,000 

21,000 

22,000 

23,000 

24,000 

25.000 

26,000 

27,000 

28,000 

29,000 

30,000 

31.000 

82,000 

33,000 

84,000 

35,000 

36,000 

37,000 

38,000 

39,000 

40,000 


Maximam 
fiber  atreas. 


Pounds. 


7,671 


Deflections. 


Inch, 

0. 

.0006 
.0015 
.0020 
.0026 
.0029 

\04i32 
.0095 
.0088 
.0042 
.0045 
.0048 
.0051 
.0053 
.0056 
.0060 
.0063 
.0066 
.0068 
.0071 
.0073 
.0077 
.0080 
.0083 
.0085 
.0088 
.0090 
.0093 
.0097 
.0099 
.0102 
.0105 
.0107 
.0110 
.0112 
.0114 
.0117 
.0120 
.0122 
.0126 
.0128 


Sacceaaire 
detlectiona. 


Inch. 

0. 

.OOOB 
.0007 
.0005 
.0005 
.0004 

.ooai 

.0003 
.0003 
.0004 
.0003 
..0003 
.0003 
.0002 
.0003 
.0004 
.0003 
.0003 
.0002 
.0003 
.0002 
.0004 
.0003 
.0003 
.0002 
.0003 
.0002 
.0003 
.0004 
.0002 
.0003 
.0003 
.0002 
.0003 
.0002 
.0002 
.0003 
.0003 
.0002 
.0004 
.0002 


Deflection 

aets. 


Inch. 

0. 

0. 

a 


Bemarka. 


Initial  load. 


.0002 


.0003 


.0003 


.0003 


0004 


.0004 


.0006 


.0006 


0007 


.0004 


Ultimate  atrangih. 


Sustained  uiaximam  load  one-half  minute,  then  fractured. 


NATURAL  STONES. 
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No.  6031. 

NOETH  BlYEB  BlUESTONB. 


1 


29 


,w 


Applied  loftdB. 

Beflectioiie. 

Sacceesive 
defleotiona. 

Defleotion 

sets. 

Remarka. 

Total. 

MAThnnm 
fiber  strees. 

Potmdt. 

200 

1.000 

2,000 

3,000  • 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

;      13,000 

:    u,ooo 

*      15,000^ 
16.000 
17,000 
18.000 
19,000 
20,000 
21.000 
22,000 
23,000 
24.000 
25.000 
26,000 
27.000 
28.000 
29,000 

Pound*. 

Inch. 

0. 

.0017 
.0030 
.0041 
.0049 
.0056 
.0062 
.0069 
>0073 
.0078 
.0082 
.0088 
.0092 
.0007 
.0101 
.0105 
.0110 
.0115 
.0118 
.0123 
.0128 
.0133 
.0137 
.0140 
.0145 
.0148 
.0153 
.0158 
.0162 

JfUth. 

0. 

.0017 
.0013 
.0011 
.0008 
.0007 
.0006 
.0007 
.0004 
.0006 
.db04 
.0006 
.0004 
.0006 
.0004 
.0004 
.0005 

-.0006 
.0008 
.0005 
.0005 
.0005 
.0004 
.0003 
.0005 
.0003 
.0005 
.0005 

Inch. 

0. 
.0005 
.0006 

Initial  load. 

End  bearings  are  convex. 

* 

• 

Ultimate  atrength. 

.0010 

.0013 

.0014 
............ 

.0016 

.0017 

.0020 

.0020 

5.618 

732 


NATURAL   STONES. 


No.  5032. 

WoBCESTEB  Granite. 


I 


Applied  loads. . 

Deflectiops. 

SaocMslTS 
detlectioniji. 

Deflection 
sets. 

Kemarks. 

Total. 

MAximum 
fiber  stress. 

Pounds. 

200 

1,000 

2,000 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11.000 

11,950 

Poundt. 

Ineh. 

0. 
.0018 
.0037 
.0051 
.0004 
.0073 
.0082 
.0092 
.0101 
.0110 
.0119 
.0130 

0. 

.0018 
.0019 
.0014 
.0013 
.0009 
.0009 
.0010 
.0009 
'     .0009 
.0009 
.0011 

TnsA. 
0. 

.0002 
.0003 

IniUalload. 

• 

Ultimste  strength. 

.0010 

.0010 

.0015 

.00^ 

2,393 

NATUBAL   STONES, 


QUINCY  GbANITE 


733 


1 


Applied  loads. 

DeflectionB. 

11  ■ 

Intih. 

0.  ^ 
.0029 
.0052 
.0069 
.0083 
.0002 
.0102 
.0115 
.0123 
.0135 
.OIU 

Sucoesaive 
deflect^ona. 

Deflection 
seta. 

Keniarks. 

Total. 

Haximiiiii 
fiber  streas. 

Poundi. 

200 

1.000 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

9,000 

10,000 

10,810 

Pounds. 

0. 

.0029 
.0023 
.0017 
.0014 
.0009 
.0010 
.0013 
.0008 
.0012 
.0009 

Inch. 

0. 
.0011 
.0017 
.0020 
.0026 

""^fooar" 
.0033" 

Initial  load. 

m 

Ultimate  strenfftb. 

w 

.0037 

2,131 

734 
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No.  5022. 

QuiNCY  Granite. 


COMPRESSION  TEST. 


V 


Sectional  area,  24  square  inches. 
Oauged  length,  20". 


Applied  loads. 

In  gauged  length. 

Total. 

Personare 
ioco. 

Compreii- 

MOD. 

Set. 

Kemarke. 

Pound*. 

2,400 

24,000^ 

48,000 

72.000 

96,000 

120,000 

144.000 

168.000 

172,000 

24,000 

48,000 

72.000 

06,000 

120,000 

96.000 

72,000 

48,000 

24,000 

48,000 

484,200 

Pounds. 
100 
1,000 
2,000 
3,000 
4.000 
5,000 
6,000 
7,000 
7,170 
1,000 
2,000 
3,000 

Inch. 

0. 

.0037 
.0060 
.0097 
.0117 
.0148 
.0173 
.0197 

Inth. 

0. 

.0004 
.0006 
.0007 
.0008 
.0010 
.0011 
.0012 
.0012 

m 

Initial  load. 
Cracked. 

m 

Ultiiiiate  strength. 

• 

.0061 

.0061 
.0107 

4.000              .0130 

5,000 
4,000 

.0154 
.  013.*! 

3.000    1          .0112 
2.000              -OQf» 

1,000 

2,000 

20,175 

.0050 
.0080 

.0014 

I 

736 
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H.  Ex.  161 47 


deep;  pocket  No.  1  was  1"  from  a  side  of  the  stone,  and  this 
deep. 

The  stones  referred  to  on  diagmm  No.  1  were  placed  ont  o 
winter  nights;  they  were  brought  into  the  testing  room  in  the 
ing,  placed  on  a  wooden  table,  and  observations  began  at  8  o^cl< 

The  temperature  of  the  testing  room  the  morning  on  wliich  b 
was  brought  in  was  G5o  F.  At  the  end  of  1  hour  31  minutes  tl 
perature  of  the  room  was  G8o  F.;  at  2  hours  46  minutes,  69^  F., 
3  hours  20  minutes  the  temperature  was  70^  F.,  where  it  remain 
ing  the  balance  of  the  test. 

The  initial  temperature  of  the  pockets  in  block  A  vaiied  as  t 
gram  shows,  which  is  explained  by  the  fact  that  the  tempera 
the  stone  was  rising  at  the  time  observations  began,  the  temp 
of  the  morning  air  having  moderated  over  the  minimum  temp 
of  the  night  before. 

The  other  three  stones  during  the  time  observations  were  mac 
exi)08ed  to  a  temperature  of  70^  to  70jo  F. 

The  stones  referred  to  on  diagram  No.  2  were  M'  by  6"  by  12' 
mensions,  and  had  pockets  three-eighths  inch  diameter  by  4 
drilled  in  one  end  of  each. 

Observations  began  when  the  stones  were  immersed  to  a  d( 
6"  in  an  ice  water  bath  at  the  temperature  of  34^  F. 

The  upper  half  of  the  stones,  containing  the  pockets,  were  e 
to  the  temperature  of  the  testing  room.  The  temperature  of  th 
for  the  several  stones  was  as  follows :  for  the  Worcester  grani 
F.;  for  the  North  River  bluestone  and  the  Pcfrtland  (Conn.)  re(] 
stone,  70°  F. ;  for  the  Vermont  marble  the  temperature^  of  tU^ 
began  at  ^'^  and  gradually  rose  in  three-quarters  of  an  hour  to 
where  it  remained  for  the  balance  of  the  test. 

The  sandstone  showed  a  wet  surface  2  inches  above  the  wat 
Subsequent  observations  were  made  on  the  bluestone,  showing  t 
of  temperature  after  removal  from  the  ice- water  bath. 
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BUCK  PIEB& 

Compression  tests  of  piers  laid  in  cement  mortar,  composed  of  1  part 
cement,  2  parts  sand. 

These  piers  were  built  September,  1886,  and  were  a  part  of  the  series 
of  tests  reported  in  1886. 

Age  of  piers  when  tested  6  years,  6  months. 

Tests  of  individual  bricks  of  which  these  piers  were  built  reported  in 
1886. 

These  piers  were  adjusted  in  the  testing  machine  without  the  aid  of 
end  plates  and  side  rods,  hence  no  initial  compression  preceded  the 
tests. 

No.  5200. 

12-Inch  Bbiok  Pieb. 

Built  of  11  courses  of  common  bricks. 

Total  weight,  260  pounds. 

Weight  per  cubic  foot  123.7  pounds. 

Total  height,  28".20. 

Sectional  area,  ll'^30xll".40=128.8  square  inches. 

Average  thickness  of  joints,  i^\ 

Gauged  length  20''. 


Applied  loads. 

In  gaugod  length. 

Remarka. 

Total. 

Peraqaare 
inon. 

Comprea* 
aion. 

Set. 

PoufuU. 

0,440 

12,880 

19,320 

26,700 

82,200 

38,640 

46,080 

61,620 

67,900 

64,400 

70,840 

77,280 

83,720 

90,100 

06,000 

103,040 

109,480 

116,920 

122,300 

128,800 

136,240 

141.080 

148,120 

164,500 

161,000 

107.440 

173,880 

180,820 

180,760 

193,300 

199,040 

206,080 

212,520 

218,900 

226,400 

281.840 

209,300 

Poundt, 

60 

100 

160 

200 

'    260 

300 

850 

400 

460 

600 

650 

000 

050 

700 

750 

800 

850 

900 

960 

1,000 

1,060 

1,100 

1,150 

1,200 

1,250 

1,800 

1,860 

1,400 

1,460 

1,600 

1,660 

1,000 

1,650 

1,700 

1,760 

1,800 

2,090 

Jneh. 
0. 

.0007 
.0012 
.0019 
.0024 
.0029 
.0037 
.0047 
.0057 
.0067 
.0078 
.0090 
.0105 
.0121 
.0137 
.0146 
.0181 
.0197 
.0217 
.0237 
.0269 

'    .0292 
.0319 
.0350 
.0376 
.0399 
.0457 
.0475 
.0500 
.0551 
.0588 
.0660 
.0737 
.0817 
.0890 
.0955 

Ineh. 
0. 

Initlallottd. 

Oracle  in  third  conne. 
Cracka  generally  present. 

UlUmate  strength. 

.0017 

.0058 

.*6097*" 

.0202 

739 
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BRICK   PIERS. 

BTo.  6201. 
12-INCH  Brick  Pier. 


Built  of  14  ooarses  of  common  bricks. 

Total  weight,  333  pounds. 

Weight  per  cubic  foot,  124.7  pounds. 

Total  height^  35".6. 

Sectional  area,  ll'^4xll'^4=130  square  inches. 

Average  thickness  of  joints,  \!*. 

Gauged  length,  20V. 


Applied  loads. 

In  gauged  length. 

ternaries. 

Totfl. 

PerraoAre 
inch. 

Compres* 
«ion. 

Set. 

PoundM, 

6,500 

13,000 

10,500 

26,000 

32,500 

39,000 

45,500 

62,000 

58,500 

65,000 

71,500 

78,000 

84,600 

91,000 

97,500 

104,000 

110,500 

117,000 

123,500 

130,000 

186,500 

143,000 

149,600 

156,000 

162,500 

169,000 

175,500 

183,000 

188,500 

196,000 

201,500 

208,000 

214,500 

221,000 

227,500 

234,000 

238,000 

100 

160 

200 

250 

800 

860 

400 

450 

600  . 

650 

600 

660 

700 

750 

800 

850 

900 

960 

1,000 

1,050 

1,100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1.450 

1,500 

1,550 

1,600 

1,650 

1,700 

1,750 

1,800 

1.830 

Inch. 
0. 

.0005 
.0010 
.0015 
'         .0020 
.0025 
.0032 
.0039 
.0046 
.0054 
.0063 
.0072 
.0081 
.0091 
.0103 
.0117 
.0132 
.0146 
.0160 
.0180 
.0202 
.0215 
..0234 
.0251 
.0275 
.0312 
.0348 
.0368 
.0410 
.0445 
.0475 
.0525 
.0573 
.0640 
.0665 
.0690 

Jneh, 
0. 

Initial  loads. 

Snapping  aonnda. 
Cracks  in  3  oouxBOi. 

Ultimate  etrength. 

.0008 

.0025 

.0053 

.0130 

No-  5202. 

12-Inch  Bbick  Pieb  (hollow.) 

Built  of  14  courses  of  common  bricks. 
Total  weight,  229  pounds. 
Weight  per  cubic  foot,  128.5  pounds. 
Total  height,  28",55. 

BqvaraiodML 

Dimensions,  outside,  ll."40xll''.40 =130.0 

Dimensions,  core,  4".70x4".70 =  22.1 

Sectional  area 107. 9 

Average  thickness  of  joints,  J''.       ^ 

This  pier  was  soaked  with  water  a  period  of  16  hours,  during  which 
time  it  absorbed  23  pounds  of  water.    The  test  then  followed. 
First  crack  appeared  at  101,000  pounds  load. 
Ultimate  strength  206^200  pounds  =s  1,911  pounds  per  square  inch. 


BRICK  PIERS. 
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No.  5203. 

12-lNOH  Brick  Pier  (1io11ow)« 


Bnilt  of  20  coarses  of  common  bricks. 
Total  weighty  422  pounds. 
Weight  per  cubic  foot,  133.6  pounds. 
Total  height,  51".20. 


Dimensions,  outside,  ll'^4xll".50 
Dimensions,  core,  5.''0x4".90 


Sqnwe  InchM. 

...=131.1 
...=  24.5 


Average  thickness  of  joints,  -^^^ 
Gauged  length,  30''. 


106.6 


Applied  loAdii. 

In  ganged  length. 

Bemnrki. 

Totia. 

Per  sqnare 
inch. 

Compres- 
aion. 

Set. 

Poufidf. 

5,330 

10.660 

15,090 

21,320 

26,660 

81,080 

87,310 

42,640 

47,970 

63,800 

58,630 

63.060 

^,290 

74,620 

79.960 

86,280 

90,610 

95,040 

101,270 

106,600 

Ul,980 

117,260 

122,500 

127,920 

183,250 

138,580 

143,010 

140,  MO 

154.570 

150,900 

165,230 

170,560 

175,800 

181.220 

186,550 

101,880 

107, 210 

202,540 

207,870 

213,200 

228,100 

Founds. 

50 

100 

150 

200 

250 

800 

850 

400 

450 

500 

650 

600 

650 

700 

750 

800 

850 

000 

090 

1.000 

1,050 

1,100 

1.150 

1,200 

1,250 

.    1,300 

1,350 

1,400 

1,450 

1,500 

1,560 

1,600 

1,650 

1,700 

1,750 

1,800 

1,850 

1,000 

1,950 

2,000 

2,140 

Inch. 

0. 

.0007 
.0016 
.0026 
.0035 
.0047 
.0058 
.0070 
.0085 
.0100 
.0120 
.0137 
.0157 
.0180 
.0200 
.0228 
.0260 
.0283 
.0312 
.0343 
.0385 
.0412 
.0448 
.0474 
.0517 
.0556 
.0614 
.0648 
.0685 
.0720 
.0765 
.0605 
.0860 
.0015 
.0051 
.1000 
.1057 
.1117 
.1179 
.1260 

Jneh. 
0. 

Initial  load. 

• 

Cracks  in  third  9mu§%, 
Ultimate  atrength. 

.0014 

.0060 

.0116 

.0237 

742 
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BRICK  PIEBS. 


No.  5204. 


16-INCH  Bbick  Peer  (hollow). 


Built  of  19  courses  of  face  bricks. 
Total  weight,  617  pounds. 
Weight  per  cubic  foot,  138.7  pounds. 
Total  height,  45".25. 


Dimensions,  outside,  15".4xl6".4 
Dimensions,  core,  8.2  x  8.2 


..   =237.1 
-.   =  67.2 


169.9 


Average  thickness  of  joints,  A", 
Gauged  length,  30''. 


Applied  loads. 

In  ganged  length. 

Remarks. 

Total. 

Per  squaTe 
Inch. 

Compres- 
sion. 

Set. 

Poundt. 

8,495 

16,900 

26.485 

88,960 

42,475 

50.970 

59,466 

67,960 

76,445 

84,950 

93,445 

101,940 

110. 435 

118,930 

127,425 

185,920 

144, 415 

152,910 

161,405 

160,900 

178, 395 

186,890 

195,385 

203,880 

212, 375 

220,870 

229,365 

237,860  1 

246,355 

254,850 

263,845 

271,840 

280,335 

288,830 

297,325 

305,820 

314,315 

820,100 

Poundt, 

50 

100 

150 

200 

250 

800 

860 

400 

450 

500 

550 

600 

650 

700 

750 

800 

850 

900 

950 

1,000 

1,060 

1.100 

1,150 

1,200 

1,250 

1,300 

1,350 

1,400 

1.450 

1,500 

1.550 

1.600 

1,650 

1,700 

1,750 

1.800 

1,850 

1,884 

Inch. 

0. 

.0008 
.0018 
.0029 
.0040 
.0051 
.0063 
.0076 
.0091 
.0106 
.0124 
.0139 
.0150 
^0179 
.0200 
.0223 
.0248 
.0275 
.0305 
.0328 
.0366 
.0304 
.0423 
.0445 
.0483 
.0521 
.0583 
.0618 
.0658 
.0695 
.0738 
.0789 
.0889 
.0891 
.0948 
.1040 
.1158 

Inch. 
0. 

Initial  load. 

< 

• 

Craoks  in  4  conrata. 
Ultimate  strength. 

.0014 

--^ 

.0049 

.0090 

BRICK  PIERS. 
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CORDAGE. 


HEMP  AND  MANILA  ROPE 


FROM 


THE  PLYMOUTH  CORDAGE  COMPANY, 


▲L80 


HEMP,  MANILA,  AND  WIRE  ROPE 


FROM  THE 


BOSTON  NAYY-YARD. 
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TABBED  HEMP  HOPE. 

Specimens  from  ooil  No.  1,  having  the  following  dimensions  and 
description: 

Three-stranded  rope,  seven  yarns  x>er  strand. 

Lay,  one  turn  in  1".3. 

Circumference,  1".8. 

Weight  per  fathom,  10.4  ounces. 

Strands,  when  nnlayed,  are  28.1  per  cent  longer  than  the  rope,  and 
the  yams  39.9  per  cent  longer  than  the  rope. 


No.  4696. 


riRST  SPECIMEN  FROM  COIL  NO.  L 


Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Gauged  length,  6  feet. 


Applied 
I6mU. 

In  gauged  length. 

Remarks. 

Elongation. 

SoooeMive 
elongation. 

Set. 

Pounds. 

100 

200 

400 

600 

800 

1,000 

1,200 

1.400 

1,500 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1.500 

1,600 

1,800 

2.000 

2,200 

Jnehea. 
1.66 
2.70 
4.15 
5.15 
6.00 
6.72 
7.10 
7.65 
8.20 

5.80 
6.10 
6.68 
7.07 
7.37 
7.70 
8.10 
8.30 
8.47 
8.70 
8.00 
0.83 
9.70 

Jnehe$. 

1.65 

1.05 

1.45 

1.00 

.85 

.72 

.38 

.55 

.55 

—.40 
+.30 
.48 
.40 
.30 
.33 
.40 
.20 
.17 
.23 
.20 
.43 
.37 

Inches. 

Interval  of  rest. 

6.20 

Tensile  atrength. 

Parted  2  strands  18^'  from  the  cleat 


750  CORDAGE. 

Fo.  4697. 

SECQKD  SPECIMEN  FBOM  HEMP  COIL  NO.  1. 

Secured  to  cleats  in  same  manner  as  first  specimen. 
Gauged  lengthy  6  feet. 


Applied 
loodB. 

In  gtmgtd  length. 

Bemarks. 

Elongation. 

Succe«aiTe 
elongation. 

Sot 

• 

Powndt. 

100 

200 

400 

600 

800 

1,000 

1,200 

1,400 

1,500 

ioo" 

200 

400 

600 

800 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

1,000 

0 
1,000 
1,200 
1,400 
1,600 
1,800 
1,040 

Ifuhet. 
1.10 
2.15 
3.90 
5.23 
6.37 
7.20 
7.85 
8.45 
8.85 

•  mm  m  »  m-^  ■  «  •  •  • 

5.70 
6.00 
6.58 
7.07 
7.55 
7.98 
8.23 
8.35 
8.38 

8.56 

8.70 

8.86 

Ituhet. 

1.10 

1.06 

1.75 

1.33 

L14 

.83 

.65 

.60 

.45 

6.""' 

.30 
.58 
.49 
.48 
.43 
.25 
.12 
.03 

.20 

.12 

.16 

• 
Inehe*. 

- 
After  resting  15  hoars. 

AfterSminntee. 

After  10  minatee. 

After  15  minutes.   Began  to  wet  rope  with  warn 

water,  110°  F. 
After  20  minates,  or  5  minntes  after  wetting 

began. 
After  25  minntes,  or  10  minutes  after  wetting 

began. 
Aft^r  30  minutes,  or  15  miautes  After  wetting 

began. 

Tensile  strength. 

6.10 
5.70 

7.00 

8.86 
9.12 
9.40 
9.82 
10.25 
10.50 

.26 
.28 
.42 
.43 
.25 

Parted  2  strands  at  middle  of  the  length. 
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No.  4698. 

> 

THIRD  SPECIMEN  FROM  HEMP  COIL  NO.  1. 

Secured  to  cleats  in  same  manner  as  first  specimen. 

Ganged  length  of  6  feet  laid  off,  then  rope  wet  with  warm  water,  ap- 
plied with  sponges.  At  the  expiration  of  10  minutes  the  gauged  length 
measured  6".1(). 


Applied 
loadM. 

In  gauged  length. 

Remarks. 

• 

Elongation. 

Sucresflive 
elimgiitiun. 

Set. 

Pound*. 
0 

100 
200 
400 
600 
800 
1.000 
1,000 
800 
800 
600 
600 
400 
400 
200 
200 
0 
0 

200 

200 

400 

400 

600 

600 

800 

800 

1,000 

1,000 

1.000 

600 

1,000 

0 
1,000 
1.200 
1,400 
1,600 
1,800 
2,000 
2,200 
2,230 

Inches. 
.10 
1.48 
2.57 
4.53 
5.90 
7.00 
7.83 
8.50 
8.43 
8.40 
8.28 
8.20 
8.06 
8.00 
7.77 
7.54 

Jnehes. 

Inehe$. 

Wetting  disoontinucd. 

Alter  Sfninntefl. 
Do. 
Do. 
Do. 
Do« 
Do. 
Do. 
Do. 

1.38 
1.09 
1.96 
1.37 
1.10 
.83 
.67 

—  .07 

—  .03 

—  .12 

—  .08 

—  .14 

—  .06 

—  .23 

—  .23 

••"•» 

............ 

6.07 
6.70 

7.04 
7.07 
7.40 
7.52 
7.78 
7.W 
8.12 
8.36 
8.62 
8.77 

—  .50 
+  .03 
.33 
.12 
.20 
.13 
.21 
.24 
.26 
.15 

Do. 

Do. 

Do. 
I..oad  left  on  rope. 
Load  at  end  of  \\  hoars. 

TeiiBile  strength. 

8.63 
8.04 

—  .14 
+  .31 

7.00 

8.M 
9.30 
9.68 
10.65 
10.53 
10.90 
11.17 

0. 
.36 
.38 
.87 
.47 
.38 
.27 
./•••■•••••• 

Square  break  at  cleat 


\  ;' 
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No.  4699. 

rOITRTH  SPECIMBN  FROM  HEMP  COIL  NO.  1. 

Secured  to  cleats  in  same  manner  as  the  first  specimen. 

Gauged  length  of  6  feet  laid  off,  and  rope  then  soaked  in  cold  water 
(50^  F.)  2  hours,  at  expiration  of  which  time  the  gauged  length  of  6 
feet  had  increased  *\57. 


3ipplicMl 
loads. 

In  gauged  length. 

Elongation. 

SnoceAsiye 
elongation. 

Set. 

Bemarka. 

Poundi. 
0 

100 

200 

400 

600 

800 

1,000 

1,000 

1,200 

1,400 

1,500 

1.600 

1,600 

1.800 

2,200 

2,800 

JneKe9. 
.57 
2.62 
3.76 
6.15 
6.10 
6.98 
7.60 
7.88 
8.37 
8.70 
9.02 
9.30 
9.54 
9.85 
10.25 
10.58 

Indu9. 

Inehet. 

2.06 
1.14 
1.39 
.95 
.88 
.62 
.28 
.49 
.33 
.32 
.28 
.24 
.31 
.40 
.33 

5.20 

. 

6.45 

• 

t 

7.75 

TennJIe  strengtil. 

After  the  rope  had  been  loaded  with  2,300  pounds,  the  load  was  re 
leased,  the  set  determined,  and  load  reapplied.  Upon  this  reapplicatioi 
the  rope  parted  two  strands  at  the  cleat  when  the  load,  reached  2,2a( 
pounds. 

No.  4787. 

SAMPLE  FROM  HEMP  COIL  1^0. 1. 

An  eye-splice  at  each  end,  and  a  short  splice  at  middle  of  length. 
Tested  wet  after  soaking  in  water  7^  days. 
Specimen  from  rope  previously  tested. 
Tensile  strength,  1,960  pounds. 
Parted  2  strands  at  the  short  splice. 
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TABEED  HEMP  EOPE. 

Specimen  from  coil  No.  2,  having  the  following  dimensions  and  de- 
scription : 

Three-stiranded  rope,  twenty-two  yai-us  per  strand. 

Lay,  one  turn  in  2".7. 

Oircnmference,  3".3. 

Weight,  1  pound  15J  ounces  per  fathom. 

Strands,  when  unlayed,  are  25.0  per  cent  longer  than  the  rope,  and  the 
yarns  42.6  per  cent  longer  than  the  rope. 

No.  4717. 

SA.MPLE  FROM  HEMP  COIL  NO.  2. 

Ends  secured  to  cleats  with  regular  belaying-i)in  hitches. 
Tensile  strength,  6,560  pounds. 
Parted  at  the  cleat. 

No.  4718. 

SAMPLE  FROM  HEMP  COIL  NO. 2. 

» 

Two  pieces  of  rope  tied  together  with  a  square  knot,  which  was  wet 
with  hot  water;  other  en&s  secured  to  cleats. 

Tensile  strength,  4,850  pounds. 

Parted  one  strand  at  the  square  knot. 

Three  pulls  were  given  this  sample. 

During  the  first  pull  the  wet  knot  slowly  unrolled  under  2,400  pounds, 
the  stress  not  exceeding  this  amount  when  the  stroke  of  the  testing- 
machine  piston  was  exhausted. 

Taking  a  new  stroke  of  the  piston  the  knot  held  until  3,800  pounds 
was  reached,  when  it  again  began  to  slowly  unroll,  and  continued  with 
slight  fluctuations  of  load  to  the  end  of  the  stroke. 

The  rope  parted  at  the  third  stroke  of  the  piston.  No  unrolling 
occurred  during  this  pull. 

As  the  knot  unrolled,  rope  in  a  less  wet  state  was  reached  than  at 
first  under  the  knot. 

H.  Ex.  161 48 


SAMPLE  FROM  HEMP  COIL  NO.  2. 


Eope  secured  by  eyes  spliced  in  ends. 
Gauged  length,  6  feet. 


A]kplied 
Loads. 

In  flanged  length. 

Rcmark«. 

Elongation. 

Successive 
elongation. 

Set. 
Inches. 

Pounds. 
1,000 
2.000 
3,000 
4,000 
5,000 
6,000 
6,320 

Inches. 
5.13 
6.82 
8.07 
8.86 
9.68 
10.33 

Ifiches. 

5.13 

1.60 

L25 

.79 

.82 

•          .65 

Tensile  strength. 

Parted  2  strands  at  the  eye-splice. 

No.  4752. 

SAMPLE  FROM  HEMP  COIL  NO.  2.     _ 

Secured  with  a  round  turn  and  two  half  hitches  at  each  end. 
Tensile  strength,  7,780  jwunds. 
Parted  1  strand  at  the  half  hitches. 

No.  4753. 

SAMPLE  FROM  HEMP  COIL  NO.  2. 

Secured  with  a  round  turn  an<l  two  half  hitches  at  each  end. 

Tensile  strength,  7,150  pounds. 

Parted  1  strand  between  half  hitches  and  the  cleat. 

No.  4786. 

SAMPLE  FROM  HEMP  COLL  NO.  2. 


CORDAGE.  755 

TABEED  HEMP  EOPE. 

Spedmens  from  coil  Kc^  3,  having  the  following  dimensions  and  de- 
scription : 

Three-stranded  rope,  fifty  yarns  per  strand. 

Lay,  one  torn  in  3^'^ 

Circnrnferenoe,  4J". 

Weight,  4  pounds  9  ounces  per  fathom. 

Strands,  when  uulayed,  are  26.5  per  cent  longer  than  t^e  rope,  and 
the  yams  39.6  per  cent  longer  than  the  rope. 

No.  4721. 

SAMPLE  FROM  HRMP  COIL  NO.  8. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Tensile  strength,  13,980  pounds. 
Paited  2  strands  at  the  cleat. 
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CORDAGE. 


No.  4743. 


SAMPLE  FROM  HEMP  COIL  ISO,  8. 


Secured  by  eyes  spliced  in  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 


Poundt. 
1«000 
*A000 
8,000 
4,000 
6,000 

«,000 

5,000 
4.000 
8,000 
2,000 
1,000 

1,000 
2,000 
8,000 
4,000 
6,000 
0,000 
7,000 
8,000 
9,000 
10,090 
11,000 

12,000 

11,000 
10,000 
9,000 
8,000 
7,000 
6,000 
5.000 
4.000 
3.000 
2,000 
1,000 

1,000 

2,000 

8,000 

4,000 

6,000 

8,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

16,000 

16,000 

16,900 


Elongaiioxi. 


Jn  gauged  length. 


{ 


I 


Jnehet. 
3.68 
4.75 
6.00 
6.48 
7.08 
7.40 
8.00 
7.92 
7.87 
7.76 
7.66 
7.28 

6.44 
6.88 

7.24 
7.64 
7.78 
8.04 
8.37 
8.68 
8.87 
9.18 
9.:>0 
9.67 
9.06 
9.90 
9.84 
9.80 
9.76 
9.09 
9.64 
9.54 
9.44 
9.26 
9.12 
&88 

7.98 

8.36 

8.61 

8.81 

8.99 

9.17 

9.31 

9.50 

9.63 

9.68 

.  9.80 

9.95 

10.14 

10.28 

10.43 

10.68 


SacoeMlve  i       c^t. 
elongation. 


Inehu* 

8.6» 

1.07 

.85 

.83 

.60 

.87 

.60 

—.03 

—.06 

—.12 

—.10 

^37 

—.84 

+.44 

.36 

.30 

.24 

.26 

.33 

.21 

.29 

•         .31 

.32 

.17 

.28 

—.05 

—.06 

—  04 

-.04 

—.07 

—.05 

—.10 

—.10 

—.18 

—.14 

—.24 

—.90 
+.87 
.26 
.20 
.18 
.18 
.14 
.19 
.13 
.05 
.12 
.16 
.19 
.14 
.15 
.15 


Itemarka. 


indbcf. 


Immediate  eloneation. 
After  tive  minutea. 


6. 60    !  Immediate  set. 

6.00      itet  alter  Ave  minatea. 


Immediate  elongatloii. 
After  five  minutea. 


7.98 
7.70 


Immediate  set. 

Set  after  five  minntaa. 


Tenaile  strength. 


Parted  1  strand  at  the  eye  splice. 


CORDAGE.  757 

1*0.  4760. 

SAMPLE  FBOM  HEKP  COIL  KO.  8. 

One  end  secured  by  bowline  knot^  other  end  secured  to  cleat  with 
belaying-pin  hitches. 
Tensile  strength,  9,1^  pounds! 
Parted  1  strand  at  the  knot. 
This  sample  was  warm  and  pliable  when  tested. 

No.  4761. 

SAHPLB  FROM  KEMP  COIL  KO.  8, 

One  end  secured  with  a  round  turn  and  two  half  hitches;  other  secured 
to  cleat  with  belaying-pin  hitches. 
Tensile  strength,  14,600  i>ounds. 
Parted  2  strands  at  the  cleat. 
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COBDAOE. 


TAB&ED  HEICP  SOPE. 


1 


Specimens  from  coil  No.  4,  having  the  following  dimengions  and  de- 
scription: 

Three-stranded  rope,  ninety-eight  yarns  per  strand. 

Lay,  one  turn  in  4J".  \ 

Circumference,  6J". 

Weight  per  fathom,  9  pounds  6  ounces. 

Strands,  when  unlayed,  are  31.2  per  cent  longer  than  the  rope,  and  the 
yams  42.8  per  cent  longer  than  the  rope. 

No.  4727. 

SAMPLE  FROM  HEMP  COIL  KO.  4. 

Ends  secured  to  cleats  with  regular  belaying-pin  hitches. 
Tensile  strength,  21,680  pounds. 
Parted  1  starand  at  the  cleat. 


No.  4724. 

SAMPLE  FBOM  HEMP  COIL  KO.  i. 

Endfi  secured  to  cleats  with  belaying- pin  hitches. 
Gauged  length,  6  feet. 


Applied 
loftd*. 

In  gauged  length. 

Remarks. 

Elongation. 

Successive 
elongation. 

Set. 

Poundt. 
1,000 
2,000 
8,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

2»000 

0 
2,000 
10,000 
11,000 
12,000 
13,000 
14,000 
15,000 
16,000 
17,000 
18,000 
19,000 
19,800 

Inehei. 
3.07 
8.97 
5.08 
5.83 
6.40 
7.07 
7.83 
7.68 
7.96 
C        7.84 
{        7.25 

Jnchei. 

8.07 
.90 

1.11 
.75 
.57 
.67 
.26 
.35 
.28 

-  .62 

-  .09 

Inches. 

. 

Immediate  elongatioa. 
After  2  minutea. 

Load  entirely  remoTcd. 

6.18* 

8.43 

8.82 

9.05 

9.37 

9.68 

9.87 

10.08 

10.31 

10.49 

10.68 

-L07 
+2.25 
.39 
.23 
.32 
.31 
.19 
.21 
.23 
.18 
.19 

•■ 

Tensile  strengtli. 

Parted  1  strand  at  the  cleat. 


CORDAGE. 
No.  4741. 

SAMPLE  FROM  HEMP  COIL  NO.  4. 

•    Eoi)e  secured  to  cleats  with  eye  splices  in  ends. 
Gauged  length,  6  feet. 
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Applied 
loads. 

In 

gaaged  length. 

BemArks. 

Elong&tion. 

Inches. 
2.20 
3.40 
4.40 
4.90 
5.45 
5.90 
6.25 
6.60 
6.90 
7.20 
7.64 
7.80 
7.90 
7.84 
7.78 
7.47 
7.33 
7.14 
6.97 

6.69 
6.06 
6.64 
7.09 
7.34 
7.70 
7.93 
8.12 
8.26 
8.47 
S        8.62 
I        8.83 
8.73 
8.66 
8.47 
8.32 
8.10 
7.84 
7.50 

6.40 
6.68 
7.30 
7.68 
7.97 
8.27 
8.49 
8.67 
8.79 
9.00 
9.20 
9.82 
9.48 
(         9.68 
\         9.87 
9.82 
-9.72 
9.62 
9.52 
9.43 
9.22 
9.03 
8.83 
8.54 
8.33 

7.28 
7.53 
7.08 
8.30 

Snoceeaive 
elongation. 

Set. 

Poundt. 
1,000 
2.0U0 
3,000 
4,000 
5.000 
6,000 
7,000 
%000 
9,000 
16,000. 

8,000 
6.000 
4,000 

2,000 
1,000 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13.000 

14,000 

15,000 

12.000 
10,000 
8,000 
6,000 
4.000 
2,000 
1,000 

1,000 

2,000 

4,000 

0,000 

8,000 

10,000 

12,000 

14.000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

1,000 
2,000 
4,000 
6,000 

IneheM. 

•2.20 

1.20 

LOO 

.50 

.55 

.45 

.35 

.35 

.30 

.30 

.44 

.16 

.10 

—  .06 

—  .06 

—  .31 

—  .14 

—  .19 

—  .17 

— L28 
+  .37 
.58 
.45 
.25 
.36 
.23 
.19 
.14 
.21 
.15 
.21 

—  .10 

—  .13 

—  .13 
-.15 

—  .22 
.26 

—  .34 

-Lib 

+  .28 
.62 
.38 
.29 
.30 
.22 
.18 
.12 
.21 
.20 
.12 
.16 
.20 
.19 
-.05 
-.10 

—  .10 

—  .10 

—  .09 

—  .21 
-.19 

—  .20 

—  .29 

—  .21 

—1.05 

+  .25 

.45 

.32 

Inehe*. 

Immediate  elongation. 
After  5  iiiiuutea. 
After  10  niiiintea. 
After  15  minute*. 

After  5  niinutea. 

Immediate  set. 
Set  after  5  miuutoi. 

After  5  minute*. 

• 
• 

Immediato  set. 
Set  after  5  minutei. 

After5minatoi. 

Immediate  set. 
Set  after  5  minutei. 

• 





••••••••••"* 

. 

• 

6.17 
5.51 

6.80 
6.25 

.  -  .     -      -  - 

"•••■••••"•" 

•*•"••••"••" 

7.63 
7.10 
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CORDAGE. 


Applied 
lotUla. 

In  gauged  length. 

1 
1 
1 

Elongation. 

Succesaire 
elongation. 

Set. 

Bemarka. 

Poundt. 
8,000 
10,000 
12,000 
14,000 
16,000 
18,000 
20,000 
21,000 
22,000 
23,000 

Inehen. 
8.60 
8.80 
9.03 
9.27 
9.43 
9.70 
9.85 
10.00 
10.20 

Inch. 
.30 
.20 
.23 
.24 
.16 
.27 
.15 
.15 
.20 

Inch, 

1 

1 

■•...••.... ^ 

1 

1 

Tenaile  atrength. 

Parted  2  strands  at  the  eye  splice. 


CORDAGE.  701 

lEAVILA  EOPE. 

Spedmens  from  coil  No.  1,  haying  the  following  dimensions  and  de- 
scription: 
Three-stranded  rope^  seven  yarns  per  strand* 
Lay,  one  turn  in  1".66. 
Circumference,  1''.60. 
Weight  per  fathom,  6.63  ounces. 

No.  4740. 

SAMPLE  PROM  MANILA  COIL  NO.  L 

Ends  secured  to  cleats  with  belaying-pin  hitches. 
Tensile  strength,  2,270  pounds. 
Parted  2  strands  at  the  cleat. 
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CORDAGE. 


XAilLA  HOPE. 

Specimens  fW>in  ooil  Kq.  2,  having  the  following  dimensions  and  de- 
scription: 
LaJj  one  tnm  in  2f ". 
Gircnmference,  2J". 
Weight  per  fathom,  1  ponnd  7  ounces. 

No  4739. 

SAMPLE  FBOH  MAIIILA  (;OIL  NO.  2. 

Ends  secured  to  cleats  with  belayiug-pin  hitches. 
Tensile  strengtli,  6,250  pounds. 
Parted  2  strands  at  the  cleat. 

No.  4746. 

SAMPLE  FROM  MAKILA  COIL  NO.  2. 

Ends  secured  by  eye-splices  in  the  ends. 
Oauged  length,  6  feet. 


Applied 
loads. 

In  ganged  length. 

Kemarka. 

Elongation. 

Saeceasive 
elongation. 

Set. 

Pvundt. 
1,000 
2,000 
3,000 
4,000 
6,000 
6,000 
7,000 

Inehei, 

4.08 

0.77 

8.30 

0.00 

10.77 

11.00 

12.38 

Inches, 

Inehtt. 

Tenailc  atrength. 

1.79 
L53 
1.30 
M7 
.83 
.78 

V 

Parted  1  strand  3  fbet  from  the  eyesplice. 


CORDAQE. 
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lEAKILA  BOPE. 

Specimens  from  coil  No.  3,  having  the  following  dimensions  and  de- 
scriptions: 
Three-stranded  rope — thirty-nine  yarns  per  strand. 
Lay*  one  turn  in  4". 
Gircnmference,  4:fJ". 
Weight  per  Mhomy  3  pounds  4^  ounces. 

No.  4738. 

SAMPLE  FBOM  MANILA  COIL  NO.  t. 

Ends  secured  to  cleats  with  belaying  pin  hitches. 
Tensile  strength,  14,900  pounds. 
Parted  1  strand  at  the  cleat. 

No.  4744. 


SAMPLE  FBOM  MANILA  COIL  NO.  8. 


Ends  secured  to  cleats  by  eye- splices  in  the  ends. 
Gauged  length,  6  feet. 


Applied 
loads. 

In  gaaffed  length. 

Remarks. 

Elongation. 

Sacceaaiye 
elongation. 

Set. 

Pirtindt, 
1,000 
2.000 
3,000 
4,000 
5«^X» 

6,000 

5.000 
4.000 
3,000 
2,000 
1.000 

Inekei. 
3.08 
4.85 
5.96 
6.00 
7.65 
(8.45 
)8.93 
8.87 
8.78 
8.68 
8.48 
8.08 

Inches. 
8.98 
.87 
Lll 
.94 
.75 
.80 
.48 

—  .00 

—  .09 

—  .10 
-.20 

—  .46 

IneJu9, 

Immediate  elongation. 
After  Sminutea. 

Immediate  set. 
Set  after  5  minntas. 

Immodiat'e  elongation. 
After  5  miimtea. 

Immediate  set. 
SetafterSmlnntet. 

5.70 
5.20 

1,(K)0 

2,000 

3,000 

4,000 

5,000 

6,000 

7,000 

8,000 

8,000 

10,000 

11,000 

12,000 

6.66 
7.28 
7.64 
8.05 
8.50 
•8.78 
9.18 
9.60 
10.07 
10.58 

n.io 

11.54 
U.91 
11.86 
1L78 
11.74 
11.64 
11.56 
11.52 
11.38 
1L21 
U.10 
10.84 
10.60 

—1.37 
-f  .62  . 
.36 
.41 
.45 
.28 
.40 
.42 
.47 
.51 
.52 
.44 
.37 

—  .05 

—  .08 

—  .04 

—  .10 

—  .08 

—  .04 

—  .14 

—  .17 

—  .11 

—  .26 

—  .34 

11,000 
>     10,000 
9.000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

8.43 
8.21 

1.000 
2,000 
9,000 

9.20 
9.65 
9.88 

— L30 

+  .45 

.83 
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CORDAGE. 


No.  4744— Continued. 


Applied 
loiidt. 

In  ganged  length. 

Remarks. 

Elongatiop. 

i^'ncoeeeiyo 
elongation. 

Set. 

Poundt. 

4,Jbo 

6,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,-000 

13,000 

14,000 

14,760 

Inehet. 
10.26 
10.60 
10.74 
10.04 
11.14 
11.30 
11.51 
11.64 
11.86 
12.00 
12.20 

Inch. 
.28 
.24 
.24 
.20 
.20 
.16 
.21 
.13 
.24 
.12 
.20 

Inchet. 

• 

i 

Tensile  strength. 

Parted  1  strand  at  the  eye-splice. 


No.  4784. 


SAMPLE  FROM  MANILA  COIL  NO.  8. 


Prepared  with  eye-splices  at  each  ^nd,  then  soaked  in  water  24  hours 
before  testing.    Tested  while  wet. 
Tensile  strength,  17,280  pounds. 
Parted  1  strand  at  the  eye-splice. 

No.  4767. 

SAMPLE  FROM  MANILA  COIL  NO.  3. 

Soaked  in  water  and  tested  wet. 
Ends  secured  with  a  round  turn  and  two  half-hitches. 
Tensile  strength,  21,800  pounds. 
Parted  1  strand  at  the  two  half-hitches. 

This  sample  drew  along  the  hitch  considerably  before  fracture,  and 
was  chafed  in  vicinity  of  the  place  where  it  ruptured. 


COKDAGE. 
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XAHILA  EOPE. 

Specimens  from  coil  No.  4,  having  the  following  dimensions  and  de- 
scription : 
Three-stranded  rope — 77  yarns  per  strand. 
Lay,  one  tnrn  in  5^". 
Circnmference,  6J".  / 

Weight  per  £ftthom,  6'ponnds  9.4  ounces. 

BTo.  4737. 

*  SAMPLE  FBOM  MANILA  COIL  IfO.  L 

Ends  secured  to  cleats  with  belayingpin  hitches. 
Tensile  strength,  25,560  pounds. 
Parted  1  strand  at  the  cleat. 

No.  4742. 

SAMPLE  FROM  MANILA  COIL  XO.  4. 

^nds  secured  to  cleats  by  eye- splices  in  the  ends. 
Gauged  length,  6  feet. 


Applied 
lc«d6. 

In  gMiged  length. 

• 

Remarka. 

Elongation. 

Saccesdive 
elongation^ 

Set. 

Povndt. 
1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 

10,000 

8,000 
6,000 
4,000 
2,000 
1,000 

Jneh4§. 
3.53 
4.40 
5.02 
5.57 
6.07 
6.50 
6.91 
7.32 
7.58 
8.03 
{8.30 
8.17 
8.07 
7.90 
7.58 
7.10 

Jnehet. 

8.53 

.87 

.62 

.55 

.50 

.43 

.41 

.41 

.26 

.45 

.27 

-.13 

-   —.10 

-.17 

—.32 

-.48 

Inchet. 

* 

Immediate  elongation. 
After  5  niinutea. 

5.35 
4.83 

Immediafe  not. 
Set  afler  5  mlnatfls. 

1,000 

2,000 

4,000 

6,000 

8,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

5.82 
6.38 
6.95 
7.47 
7.90 
8.30 
8.50 
8.80 
8.08 
9.30 
9.56 
9.50 
9.43 
9.88 
9.26 
9.08 
8.80 
8.40 
8.05 

— L28 

+.56 

.57 

.62 

.43 

.40 

.20 

.30 

.18 

.32 

.26 

—.06 

-.07 

—.05 

-.12 

—.18 

—.28 

—.40 

-.35 

.«■••«  •••••• 

6. 45 
6.35 

Immediate  net. 
i^et  aftei-  5  inuiutes. 

1,000 
2,000 
4,.000 
6,000 
8,000 
10,000 

6.90 
7.35 
7.88 
&26 
8.58 
8.85 

—1.15 
+.46 
.53 
.37 
.33 
.27 

■ 
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COR0A0E. 


No.  4742 — ContinHecL 


Applied 
loads. 

In  gauged  length. 

1 

Elongation. 

SneoeaaiTe 
elongation. 

Set. 

Remarlca. 

PoundB, 

12,000 

14,000 

15,000 

16,000 

17,000 

18,000 

19,000 

20,000 

18,000 

16,000 

14,000 

12,000 

10,000 

8,000 

6,000 

4,000 

2,000 

1,000 

9.20 

9.50 

9.70 

9.80 

10.06 

10.28 

10.47 

10.70 

10.68 

10.60 

10.50 

10.42 

10.88 

10.28 

9.96 

9.78 

9.43 

9.02 

Jnek, 

.36 

.30 

.20 

.10 

.25 

.28 

.19 

.23 

—.02 

—.08 

-.10 

-.08 

-.04 

-.10 

-.30 

—.20 

—  35 

—.41 

Inches. 
^.  -  - 

•K 

• V  • 

. 

• 

, 

• 

8.10 
7.75 

Immediate  net. 
Sota£ter5a:^atBi. 

1,000 

2,000 

4,000 

6,000 

8,000 

10.000 

12,000 

14,000 

16,000 

18,000 

20,000 

21,000 

22.000 
23,000 
24,000 
25,000 
26,000 

8.06 

8. 88 

8.85 

9.15 

9.45 

9.67 

9.88 

10.13 

10.40 

10.58 

10.70 

11.02 

11.10 
11.32 
11.46 
1L70 

—.97 
+.33 
.47 
.30 
.30 
.22 
.21 
.25 
.27 
.18 
.12 
.32 

.08 
.22 
.14 
.24 

•••-1 

m 

Load  r^leaMd  £o  xero,  and  new  stroke  of  the  pie 
ton  taken. 

Tensile  strength. 

' 

Parted  1  strand  at  the  eye-splice. 
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No.  4748. 


SAMFT.E  FROM  MANILA  COIL  NO.  4. 


EDds  Mcnred  to  cleats  with  belaying-piu  hitches. 
Qvaged  lengthy  6  feet. 


Applied 
loads. 

In 

ganged  length. 

EloDgation. 

Succeii»ive 
elongation. 

Set. 

Bemarkfl. 

Povnds. 
l.OflO 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10, 000 

Tnehes. 
3.30 
4.13 
4.92 
5.58 
6.23 
6.72 
7.17 
7.72 
8.06 
8.46 
8.68 
8.65 
8.58 
8.54 
8.48 
8.40 
8.23 
8.10 
7.92 
7.47 

Jnche*. 
'  3.30 
.83 
.79 
.66 
.65 
.49 
.45 
.55 
.34 
.40 
.22 

—  .o:» 

—  .07 

—  .04 

—  .06 

—  .08 

—  .17 

—  .13 

—  .18 

—  .45 

IneheM. 

Ctrcnmference  6|  inches  full. 

Circnmferenoe  6A  inchea. 

Circiinifereiioe  6  inchen. 

Circnnifeit>noe  &A  inches. 

Circumference  5  \  Inches. 

Circnmferenoe  5  |  inches. 

Circumference  5   inches. 

Circumference  5{i  inches  fhll. 

Circumference  5|  inches  full. 

Circumference  5j  inches;  iiumediata  elongation. 

After  5  minut«s» 

Circumference  5^  inchflt. 
Immediate  set. 
Set  after  5  minutes. 
Set  after  15  hooit. 

f 

•••••#•••••- 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3,000 
2,000 
1,000 

5.58 
4.88 
4.60 

1.000 
2,000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9.000 
10,000 

5.57 
6.18 
6.62 
'6.95 
7.38 
7.55 
7.85 
8.07 
8.27 
8.48 
8.83 
8.80 
8.76 
8.68 
8.63 
8.50 

8.50 
8.62 
8.63 
8.66 
8.67 
8.65 
8.59 
8.56 
8.48 
8.33 
8.00 

—1.90 
-f  .61 

.44 

.83 

.43 

.17 

.30 

.22 

.20 

.21 

.35 

—  .03 

—  .04 

—  .08 

—  .05 

—  .18 

0. 

+  .12 

.01 

.03 

.01 

—  .02 

—  .06 

—  .03 
~  .08 

—  .16 
-.33   , 

1 

Immediate  elongation. 

1 

After  5  minutes. 

9,000 
8,000 
7,000 
6,000 

6,000 
6,000 
6,000 
6,000 
6,000 
6,000 
5.000 
4,000 
3.000 
2,000 
1,000 

( 

■ 

1 

^Immediate  recoTorr. 
Recovery  after  5  minutes. 

Began  to  wet  the  rope. 

8  minutes  after  wetting  begaa 

15  minutes  after  wetting  began. 

32  minutes  after  wetting  tiegan. 

]|  hours  aifter  wetting  began. 

♦ 

2|  hours  after  wetting  began. 
3|  hours  after  wetting  began. 

Suspended  wetting  rope. 

6.68 
6.55 

Immediate  set. 
Set  after  5  minntst. 

1.000 
2.000 
3,000 
4.000 
5.000 
6,000 
7,000 
8,000 
9,000 
10,000 

6.92 
7.83 
7.64 
7.83 
8.01 
8.17 
8.35 
8.48 
8.61 
8.74 
•     8.92 
8.80 
8.87 
8.85 
8.83 
8.68 
8.60 
8.52 

—1.08 

+  -41 
.31 
.19 
.18 
.16 
.18 
.13 
.13 
.13 
.18 

• 

Immediate  elongatlan. 

After  5  minutes. 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 
3.000 

—  .03 

-  .02 

-  .02 

-  .02 

-  .15 

-  .08 

-  .08 

• 

1 
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No.  4748— Continued. 


Applied 

iMdft. 

In 

gmgtH  length. 

Kemarlu. 

Elongation. 

SuoceeBive 
elongation. 

Set.' 

Pound*. 

2,000 

1.000 

0 

0 

• 
LOCO 
2.000 
3,000 
4,000 
5,000 
6,000 
7,000 
8,000' 
9.000 
10,000 

Jnefua. 
8.3:1 
7.92 

Inehe*. 

—  .19 

-  .41 

JneKe*. 

Immediate  set. 

Set  after  5  minutes.    Circumference  6".    Re- 
sumed wetting  rope. 

After  wetting  30  minutes.    CiroomfBrence  6|" 
scant. 

After  wetting  50  miniitea. 

Wetting  diaoontianed. 

Circnmferenee  1^"  scant. 
Elongation  after  5  minatos. 

6.88 
/.42 

6.17 

5.00 

/ 

6.50 
6.98 
7.40 
7.68 
7.90 
8.17 
8.32 
8.50 
8.72 
8.03 
9.12 
9.07 
9.03 
8.98 
8.93 
&88 
8.78 
8.57 
8.38 
7.98 

—1.42 

+  .48 
.42 
.28 
.22 
.27 
.15 
.18 
.22 
.21 
.19 

—  .05 

—  .04 

—  .05 
-.06. 

—  .05 

—  .10 

—  .21 

—  .19 

—  .40 

9.000 
8,000 
7,000 
6,000 
5,000 
4.000 
?,000 
2.000 
1,000 
0 

6.85 
6.55 

6.23 

Immediate  set 

Set  after  6   minntes.     C7irrninf«irM]i<w   6"  ftill. 

Resamed  wetting  tlie  ropa. 
After  wetting  30  mlnatea. 

1,000 
2,000 
3,000 
4,000 
5,000 
6,000 
7.000 
8,000 
9,000 
10,000 

6.61 
7.17 
7.60 
7:75 
7.98 
8.17 
8.35 
8.57 
8.78 
9.00 
9.20 
9.18 
9.10 
9.05 
«.97 
8.92 
8.98 
8.06 

8.92 

8.82 
8.78 
8.73 
8.54 
8.37 

— i.37 
+  .66 
.33 
.25 
.23 
.19 
.18 
.22 
.21 
.22 
.20 

—  .02 

—  .08 

—  .05 

—  .08 
~  .05 
-f  .06 

—  .02 

—  .04 
~  .10 

—  .04 

—  .05 

—  .19 

Wetti&g  dlscontinaed. 

* 

Immediate  elongation. 

AfLKT  5  niinntes. 

9.000 
8,000 
7,000 
6,000 

***■*****•• 

After  5  minnteo. 

After  80  minutes. 

*      * 

After  1  hour.                                          -. 

6,000 
5,000 
4,000 
3,000 
2.000 
1.000 

Load  remained  on  40  hours,  during  which  time 
it  feU  bom  6,000  to  4.200  pound*. 

• 

7.25  ' 
6.52 

— L4 

Immediate  set     Circumference  5{"  scant. 

Set  after  5  minutes.    Remored  from  machine 

and  Bosked  30  minutes  in  cold  water. 
Circumference  7|". 

Immediate  elongation.    Ciroumferenoe  5i"  tall. 
Elongation  after  5  minutes. 

Immediate  reoorerT. 
RecoTcry  after  5  minutes. 
Recorery  after  10  minutes. 

0 
1,000 
2,000 
3.000 
4,000 
5,000 
6.000 
7.000 
8,000 
9,000 
10,000 

1.50 
3.37 
4.90 
«.03 
6.80 
7.38 
7.88 
8.27 
a  57 
8.90 
9.45 
9.42 
9.37 
9.80 
9.23 
9.17 
9.17 

—6.87 

+1.87 

1.53 

LIS 

.77 

•  .58 

.50 

.39 

.80 

.33 

.55 

—  .03 

—  .05 

—  .07 

—  .07 

—  .06 
0. 

9.000 
8.000 
7,000 
6,000 

<: 
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AppUed 
loads. 

In  gtaged  length. 

Remark!. 

ElongatUm. 

Siioc«MtTe 
elongation. 

Set. 

Pound*. 
6,000 
4,000 
3,000 
2,000 
1,000 

9.14 
9.07 
8.00 
8.72 
8.40 

Jnehe$. 

—  .03 

—  .07 

—  .17 

—  .18 

—  .32 

Inchea, 

ImmedUte  set.    Circnmferenoe,  6|". 
Set  after  5  minntea. 

Immediate  elongation. 

After  5  minntea. 

After  13  minntea. 

After  38  minutes. 

After  1  hour  and  10  minntet. 

After  2  hour*  and  36  minntea. 

After  3  hoars  and  40  minutes. 

• 

Immediata  sel 
Set  aftar  5  minntea. 

••••••••     ••• 

6.82 
6.46 

1,000 
2,000 
8,000 
4,000 
5.000 
6,000 
7,000 
8,000 
9,000 
10^000 
<»-•• 

6.88 

7.33 

7.64 

8.00 

8.80 

a58 

8.80 

9.00 

0.14 

9.40 

9.71 

9.89 

10.06 

10.16 

10.30 

10.50 

10.49 

10.46 

10.41 

10.35 

10.30 

10.15 

10.07 

10.00 

9.93 

—1.57 
+  .50 
.31 
.36 
.30 
.28 
.22 
.20 
.14 
.26 
.31 
.18 
.17 
.10 
.14 
.20 

—  .01 

—  .08 

—  .06 

—  .06 

—  .05 

—  .15 

—  .08 

—  .07 

—  .07 

t 

9,000 
8,000 
7,000 
6,000 
5,000 
4,000 

2,000 
1,000 

8.70 
8.24 

H.  Ex.  161—49 
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Eope  removed  from  machine.  Test  resumed  after  rope  had  been 
thoroughly  dried,  and  then  soaked  in  water  18  hours.  Interval  be- 
tween tests,  5  days. 

The  gauged  length  after  soaking  was  5  feet  6.10  inches,  or  5.90  inches 
less  than  when  originally  laid  off  on  the  new  rope,  and  14.14  inches 
shorter  than  when  the  set  was  last  taken. 

Elongations  measured  on  original  gauged  length. 


Applied 

loads. 

* 

In  ganged  length. 

Rerawka. 

Elongation. 

Sncoeaflive 
elongation. 

Set. 

Potmds. 

500 

1,000 

1,500 

2,000 

2,500 

3,000 

4,000 

5,000 

6.000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14,000 

15,000 

Inekes. 

—2.95 

—  .50 

+1.12 

2.40 

3.22 

3.95 

5.05 

6.07 

6.58 

7.05 

7.45 

7.80 

8.10 

8.83 

8.80 

8.95 

9.17 

9.30 

9.80 

10.15 

10.30 

10.50 

10.89 

11.80 

11.07 

10.92 

10.40 

Inches^ 

+2.95 

+2.45 

1.62 

1.28 

.82 

.73 

1.10 

1.02 

.51 

.47 

.40 

.35 

.30 

.23 

.47 

.15 

.22 

.13 

.50 

.35 

.15 

.90 

.39 

.41 

-  .23 

-  .15 

-  .62 

Jnchs9. 

Immediate  elongatioB. 

After  5  minntea. 

After  10  minutes. 

Ai'ter  15  minutes. 

After  25  minutes. 

After  50  minutes, 

After  1  hour  and  50  rainntet. 

Immediate  set. 

Set  after  5  minutes. 

Set  after  6  days.    Rope  damp  Inside ;  ontftide 

dry. 
Test  resumed  with  damp  rope^  luiiis  the  saat 

gauged  length  as  before. 

• 

,  4 

Immediate  elongatioB. 
After  5  minutes. 

la 
le 

"**"."""*"'* 



10,000 
5,000 
1,000 

9.30 
8.50 
8.00 

1,000 

2,000 
3,000 
4,000 
5,000 
9,000 
7,000 
8.000 
9,000 

10,000 
5,000 
1,000 
1,000 
2,000 
3,000 
4,000 
5,000 
6«000 
7,000 
8,000 
9,000 

10,000 
5,000 

7.40 

8.20 
8.90 
0.35 
9.73 
10.00 
10.30 
10.58 
10.80 
10.97 
10.70 
10.05 
9.35 
9.68 
10.00 
10.14 
10.35 
10.54 
10.70 
10.82 
10.91 
11.05 
10.77 
10.76 
10.82 
10.95 
11.07 
11.13- 
U.25 
11.34 
11.45 
11.64 
11.75 
11.82 
12.08 
.12.10 

—3.00 

+  .80 
.70 
.45 
.38 
.27 
.30 
.28 
.22 
.17 

—  .27 

—  .65 

—  .76 
+  .83 

.32 
.14 
.21 
.19 
.16 
.12 
.09 
.14 
-.28 

-:o2 

+•  .07 
.18 
.12 
.06 
.12 
.09 
.11 
.19 
.11 
.07 
.21 
.07 

9.00 

•--•■•••^•-« 

7,000 
8,000 
9,000 
10,000 
11.000 
12,000 
13,000 
14,000 
15,000 
10,000 
17,000 
18,000 
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Applied 
loads. 

In  gauf^  length. 

Bemarks. 

EIoDgation. 

SaocesniTe 
elongation. 

Set. 
Jneh. 

• 

PoundM. 
19.000 
20,000 
21,000 
22.000 
23.000 
24.000 
25.000 
26,000 
30,000 
31,850 

JnefiS9. 
12.22 
12.35 
12.44 
12.53 
12.60 
12.68 
12.75 
12.85 
13.06 

Inch. 
.12 
.13 
.09 
.09 
.07 
.08 
.07 
.10 
.21 

Tensile  strength. 

Parted  one  strand  at  the  eye-splice. 

No.  4748a. 

The  long  end  of  this  fractured  specimen  was  prepared  with  eye- 
splices  in  the  ends. 

The  eyes  and  splices  were  wet,  leaving  a  dry  section  between,  which 
was  5^  feet  long. 

Tensile  strength,  30,800  pounds. 

Farted  one  strand  near  the  splice,  at  the  end  of  the  dry  section. 
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CORDAGE. 


y  Ko.  4785. 

8AMPLS  FROM  MANILA  COIL  NO.  4. 

Soaked  in  water  18  hours  before  testing. 
Present  circumference,  1\  inches. 
Secured  b^  eye-splices  in  the  ends. 
Ganged  length,  6  feet. 


Applied 
Ipads. 

In  ganged  length. 

Remark*. 

Elongation. 

Sacoeasive 
elongation. 

Set. 

JPoundtf. 
500 
1,000 
1,500 
2,000 
2,500 
3,000 
3,500 
4,000 
5,000 
6,000 
5,000 
4,000 
3.000 
2.000 
1,000 

Jn«A«t. 

1.90 

5.64 

8.00 

9.70 

11.03 

12.18 

13.16 

13.84 

14.94 

16.87 

16.84 

16.70 

15.52 

15.13 

14.50 

1.90 

3.74 

fi.36 

1.70 

1.33 

1.15 

.97 

.09 

1.10 

.93 

—  .03 

—  .14 

—  .18 

—  .39 

—  .63 

Inehe9. 

Clronmfcrenoe,  6|". 

Immediate  aet. 
Set  after  6  minntet. 

\ 

V 

eironmferenoe,  9|". 

Immediate  aet.    Circamferenoe^  •§"• 
Set  after  5  minutea. 

• 
Tenaile  strength. 

1 

• 

11.90 
11.73 

1.000 

2,000 

3.000 

4,000 

5.000 

6,000 

7,000 

8,000 

9,000 

10,000 

11,000 

12,000 

13,000 

14.000 

15,000 

10,000 

6,000 

1,000 

12.15 

13.10 

14.02 

14.83 

15.50 

16.07 

16.66   ' 

17.10 

17.55 

17.79 

18.17 

18.50 

18.88 

19.00 

10.37 

19.12 

18.70 

17.68 

—2.35 
+  .95 
.92 
.81 
.67 
.57 
.59 
.44 
.45 
.24 
.88 
.33 
.38 
.12 
.37 

—  .25 

—  .42 
—1.02 

15.75 
15.36 

6,000 
10,000 
15,000 
16.000 
17,000 
18,000 
19,000 
20,00(1 
21,000 
22,000 
23.000 
24,000 
25.000 
26.000 
27,000 
28,000 
29,000 
80,000 
86,250 

17.60 
18.60 
19.40 
19.70 
10.90 
20.10 
20.40 
20.67 
20.78 
20.03 
21.05 
21.30 
21.40 
21.55 
21.80 
21.05 
22.10 
22.23 

—  .08 

4-1.00 

.80 
.30 
.20 
.20 
.30 
.27 
.11 
.15 

.n2 

.25 
.10 
.15 
.25 
.16 
.15 
.13 

......... 

Parted  1  strand  at  the  eye-splice. 
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TENSILE  TESTS  OF  STRANDS  AND  YARNS  FROM  HEMP  AND  MANILA 

COIL% 

STRAXDS  FROM  HSHP  COILS. 


Ko.  of 
teat. 

No.  of 
coil. 

Yamaper 
strand. 

4760 
4761 
4762 

4763 
4764 
4765 

4766 

•  4767 

4768 

4769 
4770 
4771 

1 

7 

2 

22 

.......k.. 

3 

60 

4 

98 

Tensile  strength. 


Total. 


Pounds. 

724 

870 

1,095 

2,(U0 
2,910 
3,390 

4,830 
6,330 
6,410 

12,350 
10,500 
10,380 


-A-ggregate. 


Pounds. 
,689 


\- 


8,940 


\     33, 


570 


230 


Location  of  fracture. 


At  middle. 
Do. 
Do. 

At  cleat. 
At  middle. 
Do.      ^ 

8"  ftrom  cleat. 
At  cleat. 
Do. 

At  cleat. 

Do. 
Kear  the  cleat. 


YARNS  FROM  HEMP  COILS. 


No.  of 
test. 

No.  of 
coil. 

Yams  per 
straira. 

Tensile  stcength. 

Remarks. 

Total. 

Mean. 

4801 
4802 
4803 

4804 
4805 
480e 

4807 
4808 
4809 

4810 
4811 
4812 

4813 
4814 
4815 

1 

7 

Pounds. 
171 
204 
130 

176 
214 
167 

175 
138 
174 

218 
164 
240 

124 

94 

154 

Pounds. 
I         168 

[          186 

I       .1«2 

I         207. 

(          124 

f 

■A 

• 

Tested  wet 

1 

2 

22 

3 

60 

4 

98 

4 

98 

STRANDS  FROM  MANILA  COILS. 


No.  of 
test. 

No.  of 
coil. 

Yams 

per 
strand. 

Tensile  strength. 

Location  of  fracture. 

Total. 

Aggregate. 

4772 
4773 
4774 
4775 
4776 
4777 
4778 
4779 
4780 
4781 
4782 
4783 

1 

• 

7 

Pounds. 
1,115 
1,135 
1,170 
3.380 
3,245 
2,560 
6.890 
6,640 
6,410 
10,610 
11,370 
9,200 

Pounds. 
I      3.420 

I  9.186 

i     19, 940 

I     31,080 

At  cleat. 

Do. 

Do. 
At  middle. 
At  cleat. 
At  middle. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

2 

18 

8 

39 

4 

76 
76 
77 
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TARNS  T'ROM  MANILA  COILS. 


No.  of 

test. 

No.  of 

GOU. 

Yarua 

per 
straud. 

TAfinile  atreDfctfa. 

Total. 

Mean. 

4816 
4817 
4818 
4828 
4829 
4819 
4820 
4821 
4822 
4823 
4824 
4830 
4831 
4832 
4825 
4826 
4827 

1 

7 

I'oundM. 
156  > 
142  J 
137) 
16*  J 
120  5 

,        196J 
248  > 
257) 
253) 
168  > 
280) 
310) 
95> 
280) 
210) 
202  > 
268) 

Pounds. 
145 

142 

284 

234 

228 

.227 

Very  little  twist  in  these  yarns. 
Hard  twisted. 

Teited  wel. 

• 

1 

7 

2 

18 

3 

39 

3 

39 

4 

76 
77 
77 

Note. — Strands  ftom  coils  No.  1,  heiup  and  maDi'a,  werd  from  pieces  of  rope  which  had  not  \ietu 
previously  tested;  all  other  strands  were  frou  ropes  previunsly  tested,  bat  whioh  did  not  show  ev|. 
cleuoe  of  injury. 
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MASHA  EOPB  MAVUFACTUJUtl)  AT  THE  BOSTOE  EAVT-TA&D. 

Three-stranded  rope,  fifty-eight  yarns  per  strand. 
Lay,  one  turn  in  3^''. 
Circumference,  4|^", 

[Sm  Report  of  TmM,  1885,  p.  1110,  Mo.  1«U,  for  urlier  teit.] 

No.  4788. 

Eyes  spliced  in  each  end. 

Gauged  length,  6  feet.  * 


Applied 
Wads. 

In  gauged  length. 

Bemarks. 

Elongation. 

Sac«eMiT« 
elongation. 

Set. 

PoiMMb. 
1,000 
2,000 
3,000 
4,000 
5,000 
4,000 
1,000 
1,000 
4,000 
5,000 
6,000 
7,000 
8,000 
9,000 
10,000 
8,000 

3.15 

4.40 

5.70 

6.70 

7.67 

7.63 

6.90 

6.83 

7.45 

7.87 

8.42 

9.10 

0.72 

10.27 

10.03 

10.80 

10.92 

10.68 

10.68 

9.70 

9.00 

10.10 

11.15 

11.40 

11.78 

12.10 

Inchit. 

3.15 

1.26 

1.30 

1.00 

.97 

—.04 

—.73 

—1.07 

+1.62 

.42 

.55 

.68 

.62 

.55 

.66 

-.18 

+.12 

—.24 

0. 

—.98 

-.70 

+1.10 

1.05 

.26 

.38 

.82 

Jnehes. 

A  ftcr  4  minntefl. 
After  3  miuatos. 

Tensile  strenistb. 

..*•.....•... 

4.76 

************ 

6,000 

1,000 

5.0D0 
10,000 
11.000 
12,000 
13,000 
13.820 

8.60 

•  «•••••  *^*  * ' 

. 

Parted  1  strand  at  the  splice. 


No.  4789. 


FROM  SAME  PIECE  OF  ROPE  AS  KO.  4788. 


Eye-splice  in  each  end. 

The  eyes  and  splices  were  soaked  in  water  3^  hours  and  tested  while 
wet.    The  middle  section,  4  feet  long,  was  not  wet. 
Tensile  strength,  18,700  pounds. 
Parted  1  strand  at  middle  of  the  dry  section. 
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No.  4790. 

Eye-splice  in  each  end. 
'Tensile  strength,  10,240  pounds. 
Parted  1  strand  at  the  eye-splice. 
Two  samples  from  same  piece  of  manila  rope. 
Three-stranded  rope,  thirty  yarns  per  strand. 
Lay,  one  turn  in  3^". 


Circumference,  3|". 


No.  4791. 


Eyes  spliced  in  ends.    The  eyes  and  splices  were  soaked  in  water  and 
tested  while  wet. 
The  middle  section,  5^  feet  long,  was  dry. 
Tensile  strength,  10,480  pounds. 
Partecl  one  strand  at  the  end  of  the  dry  section. 
Two  samples  from  same  piece  of  manila  rope. 
Three-stranded  rope,  thirty  yarns -per  strand. 
Lay,  one  turn  in  3J". 


Circumference,  3|". 


No.  4792. 


Eye-splice  in  each  end. 

Tensile  strength,  23,450  pounds. 

Parted  1  strand  14'^  from  the  eye-splice. 

Two  samples  irom  same  piece  of  Bussia  hemp  rope. 

Three-stranded  rope,  seventy  yarns  per  strand. 

Lay,  one  turn  in  4^". 

Circumference,  4||". 

No.  4793. 

Eyes  spliced  in  ends.    The  eyes  and  splices  were  soaked  in  water  and 
tested  while  wet. 
The  middle  section,  5^  feet  long,  was  dry. 
Tensile  strength,  20,050  pounds. 
Parted  1  strand  at  the  eye-splice. 
Two  samples  from  same  piece  of  Russia  hemp  rope. 
Three-stranded  rope,  seventy  yarns  per  strand. 
Lay,  one  turn  in  4J". 


Circumference,  4^". 


No.  4794. 


Eye-splice  in  each  end. 
Tensile  strength,  10,270  pounds. 
Parted  2  strands  at  the  eye- splice. 

Two  samples  from  same  piece  of  Russia  hemp  rope.    (See  Beport  oi 
Tests,  1885,  page  1112,  No.  1042,  for  earlier  test.) 
Three-stranded  rope,  thirty-two  yarns  per  strand. 
Lay,  one  turn  in  3^"- 
Circumference;  3^''. 


/ 
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•  No.  4795. 

Eye  splice  in  each  end.  The  eyes  and  splices  soaked  in  water  and 
tested  while  wet. 

The  middle  section,  7  feet  long,  was  dry. 

Tensile  strength,  11,380  pounds.  i 

Square  break  at  middle  of  the  dry  section. 

Two  samples  from  same  piece  of  Bussia  hemp  rope.  (See  Report  of 
Tests,  1886,  page  1112,  No.  1042,  for  earlier  test.) 

Three-stranded  rope,  thirty-two  yarns  per  strand. 

Lay,  one  turn  in  3J^. 

Circumference,  3J". 

No.  4747. 

A  strap  composed  of  206  yams  of  manila,  taken  from  a  lot^  of  rope 
tested  for  the  light  house  inspector,  third  district. 

Total  length  of  strap,  24^  feet,  or  when  double,  12J  feet. 

The  yarns  were  laid  straight,  and  held  in  place  with  service  of  same 
kind  of  yarns. 

Tested  over  cleats;  thus  the  two  parts  of  the  strap  were  strained  at 
the  same  time,  in  all  412  yarns. 

A  gauged  length  of  6  feet  on  each  part  established. 


T 

ToUl 
load. 

Elongation,  part  A. 

Elongation,  partB. 

\ 

Total. 

Sueoea- 
alTe. 

Total. 

SuGcee- 
ajve. 

Remarka. 

Found». 

Ineket. 

l7Uh4». 

Inches. 

Ineh49. 

4,000 

i.ao 

1.20 

1.00 

1.00 

8,000 

1.30 

.10 

1.15 

.15 

12,000 

1.45 

.15 

1.25 

.10 

16.000 

1.60 

.15 

1.35 

.10 

12,000 

1.55 

-  .05   . 

1.37 

.02 

8,000 

1.63 

—  .02 

1.35 

—  .02 

4,000 

1.42 

—  .11 

1.28 

—  .07 

16,000 

1.60 

-H  .18 

1.42 

+  .14 

20,000 

1.68 

.08 

1.48 

.06 

' 

Load  reloaaed  and  strap  hauled  aroniid  one  quarter  way ;  the  places  which  were  oxer 

the  cleats 

are  now  midway  between  them. 

23,800 

1 

Tensile  strength. 

1 

The  strap  parted  in  vicinity  of  places  which  were  over  the  cleats  be- 
fore hauling  around. 


n 
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TABULATION  OF    TESTS    OF    HEMP    AND   MANILA    ROPE,    SHOWI}fO 
STRENGTH  OF  PLAIN  HOPE  AND  HITCHES,  KNOTS,  AND  SPLICES. 

Tabbed  Hshp  Bofb^  Con.  No.  1. 

Three  stranded  rope,  seven  yarns  yet  strand. 

Lay^  one  tnm  in  1".3. 

Circumference,  1''.8.    Weight  per  fathom,  10.4  ounces. 


No.  of 
test. 

Hitchet,  knots,  or  splices  used. , 

Elonga- 
tion Tn 
6  feet. 

Tensile 
strength. 

Location  of  frac- 
ture. 

Bonaarka. 

InehM, 

PoiMidf. 

4712 

ni%1« vin g.ttin  hItchfM     .......... 

2,570 

▲tdeai 

469fi 

do 

9.70 

2,1300 

18"  Aom  cleat 

4fl07 

do 

10.50 

1,940 

Ait  middle 

Wet  during  the 

teat. 

4a08 

do 

11.17 

2,239 

At  cleat 

Wet  with  warn 
wator. 

4600 

do 

10.58 

2,300 

....do 

Soaked  2  hoars 
in  waiar. 

4700 

BowlinoAtoneend,  belAylng-pin 
hitch  at  other. 

i 

2,235 

At  bowline  knot.. 

4701 

Bowlineatone  end,  belayinf -pin 
hitch  at  other. 

2,366 

....do    ...^••••••a» 

4702 

Moorine  hitch  at  one  end,  belay> 

ing-pm  hitch  at  other. 
Clove  hitch  at  one  end,  belaying- 

2.140 

At  mooring  hitch. 

4703 

800 

Clove  hitch  un- 

pin hitch  at  other. 

- 

rolled. 

^704 

Clove  hitch  and  two  half  hitches 
at  one  end,  belaying-pin  hitch 
at  other. 

2,490 

At  dove  hitch 

4705 

Two  half  hitches  atone  end,  be- 

laying-pin  hitch  at  other. 
Timber  hitch  at  one  end,  b^y> 

2,190 

18"  fromhitek.... 

4711 

1,965 

At  timber  hitch... 

ing-pin  hitch  at  other. 

4887 

Eye-Hplioe  at  one  end,  belaying- 
pin  hitch  at  other. 

1,620 

At  eye-splice 

« 

4888 

Belaying-pin   hitches  at  ends, 
short  splice  at  middle. 

2,490 

^t  the  cleat 

4787 

Eye  splices  at  ends,  short  splice 

1,960 

At  short  splice . . . 

Soaked   2|  days 

at  middle. 

' 

In  water. 

470e 

Belaying-pin  hitches  at  ends, 

1,665 

At  knot 

4708 

do 

1,548 
2,205 

...do 

4707 

Belaying-pin  hitches   at  ends, 
square  knot  at  middle,  with 

do 

4709 

Bfelaying-jpin  hitches  at  ends, 
single  Garrick   bend  at  tlie 
middle  with  ends  stopped. 

doable  Garrick  bend  at  the 

2,158 

10"    outside    the 

bend. 

4710 

••••«••• 

2,010 

At  bend 

1 

middle. 

I 
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Tabbed  Hemp  Bopx,  Ooil  No.  2. 

Three-stranded  rope,  twenty-two  yarns  per  strand.  \ 

Lay,  one  turn  in  2".7. 

Circumference,  3''.2.    Weight  per  fathom  1  pound  15}  ounces. 


No.  of 
test. 


4717 
4714 

4716 
4715 


4718 


4719 
4880 

4720 

4745 
478G 
4752 

4763 


Hitches,  knots,  or  spUoes  used. 


Belaying-pin  hitches  at  ends. . . . 
Belaying-pin   hitches  at  ends, 

sqaare  knot  at  middle. 

do 

Belaying-piB  hitches  at  ends, 

sqoare  knot  at  middle,  with 

ends  stopped. 
Belaying-nin  hitches   at  ends, 

sqaare  Knot  at  middle,,  wet 

with  hot  water. 

do 

Belaying-pin   hitches  at  «ids, 

short  splice  at  middle. 
Belayinff-pin  hitch  at  one  end, 

eye-splice  at  other  end. 

ilice  in  each  end 


Eye-spl 


Boand  torn  and  two  half  hitches 
at  each  end. 
...do 


Elongft' 
tlonui 
6  feet. 


Inches. 


10.33 


Tensile 
strength. 


Pounds. 
6,560 
4,260 

4,885 
6.470 


4,850 


3.340 
6,810 

6,670 

6,820 
6.050 
7,780 

7,150 


Location  of  frac- 
ture. 


At  cleat. 
▲t  knot. 


do  ... 

At  cleat 


At  knot 


— do  ... 

At  cleat 


At  eye-splice. 


do.... 

do.... 

At  hitches. 


Remarks. 


Between    hitches 
and  cleat. 


Soaked  in  water 
2|  days. 


Tabbed  Hemp  Eope,  Coil  No.  3. 

Three-stranded  rope,  fifty  yams  per  strand. 

Lay,  one  turn  in  3f". 

Circumference,  4^'^    Weight  per  fathom,  4  pounds  9  ounces. 


No.  of 
test. 

Hitches,  knots,  or  splices  used. 

Elonga- 
tion In 
6  feet. 

Tensile 
strength. 

Location  of 
fracture. 

Bemarks. 

4721 
4722 

4723 

4884 
4750 
4883 

4751 

4743 

Belavine-nin  hitches  at  ends .... 

Inches. 

Pounds. 
13:980 
11, 470 

15,800 

14,100 

9,180 

15,680 

14,500 

16,900 

At  cleat 

», 

Belaying-pin   hitches  at  ends, 

square  knot  at  middle. 
Belaying-pin  hitches  at  ends, 

sineleOarrf ck  hend  at  middle, 

witnends  stopped. 
Belaying-pin   hitches  at  ends, 

short  splice  at  middle. 
Belaying-pin  hitch  at  one  end, 

bowline  at  other  end. 
Belayinft-pin  hitch  at  one  end, 

«^e-splice  at  other  end. 
Belaying-pin  hit^h  at  one  end, 

round    turn    and    two    half 

hitches  at  other  end. 
JB ve-snlice  in  each  end 

10.58 

At  knot 

At  cleat 

do 

At  bowline 

At  cleat 

do 

Atey^'Splice 
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Tabbed  Hbmp  Bope,  Ooil  No.  4. 

Three-stranded  rope,  ninety-eight  yarns  per  strand. 

Lay,  one  turn"  in  4J". 

Circumference,  6^'^    Weight  per  fathom,  9  pounds  6  canoes. 


No.  of 
teat. 

Hitches,  knots,  or  splices  used. 

Elonga- 
tion In 
6  feet. 

Tensile 
strength. 

Location  of 
IVactore. 

Remarks. 

4727 
4724 
4725 

4726 

4885 
4749 
4748 
4741 

Belaying-pin  hitches  at  ends 

do 

Inehei. 
10.68 

Pounds. 
21,680 
19,flOO 
17.400 

20.950 

21,180 
16,^ 
18,950 
23,000 

At  cleat 

- 

....do 

Belaying-pin  hitches  at  ends, 

square  knot  at  middle. 
Belaying-pin  hitches   at  ends, 

single  Garrick  bend  at  middle 

with  ends  stopped. 
Belaying-pin   hitches  at  ends, 

short  eplice  at  middle. 
Belaying-pin  hitch  at  one  end, 

bowline  at  other  end. 
Belaying-pin  hitch  at  one  end, 

eye  splioe  at  other  end. 
Sye-spuo^  in  each  end. 

10.20 

1 

At  knot 

At  bend 

At  cleat 

At  bowline 

At  eye-splice. 

« * •  .do  •■■•.•••••••. 

Manila  Bope,  Ooil  No.  !• 

Three-stranded  rope,  seven  yarns  per  strand. 

Lay,  one  turn  in  1".66. 

Circumference,  1.''50.     Weight  per  fathom,  6.63  ounces. 


No.  of 
teat, 

Hitches,  knots,  or  splices  used. 

Elonga- 
tion in 
6  feet. 

Tensile 
strength. 

Location  of  fhi»- 
tore. 

Bemarks. 

4740 
4736 

4732 

Belayinir-'Din  hitches  at  ends. . . . 

Jnehes. 

Pounds. 
2,270 
2,210 

2,240 

At  cleat... 

At  splice 

« 

Belaying-pin  hitches  at  ends. 

short  splioe  at  middle. 
ETe-snlice  in  each  end 

■Atcleat 

Manila  Eopb,  Coil  No.  2. 

Three- stranded  rox>e,  eighteen  yarns  per  strand. 

Lay,  one  turn  in  2f ". 

Circumference,  2J".    Weight  per  fathom,  1  pound  7  ounces. 


Ko.of 
test. 


4739 
4735 

4731 
4746 

4758 

4759 


Hitches,  knots,  or  splices  used. 


Belaying-pin  hitches  at  ends — 
Belaying-pin  hitches  at  ends, 

short  splice  at  middle. 
Eye-splice  in  each  end 


Round  turn  and  two  half  hitches 

at  each  end. 
do 


Elonga 
tionm 
6  feet. 


Tensile 
strength, 


Inches. 


12.38 


Pounds. 
6,250 
6,720 

7,780 
7,000 

e,120 

8,500 


Location  of  tnc- 
ture. . 


Atcleat 
— do  ... 


...do 

3   feet  firom  eye- 

spUoe. 
At  the  hitch 


..do 


Itenotarki 


Tested  wet 
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Manila  Eopb,  Coil  No.  3. 

Three-stranded  rope,  thirty-nine  yarns  per  strand. 

Lay,  one  tnm  in  4". 

Oircnmference,  4^^*    Weight  per  fathom,  3  pounds  4^  onnces. 


No.  of 
test. 


4738 
4734 

4730 
4744 
4784 

4756 

4767 


Hitche*.  knotii,  or  splicet  ased. 


Belaytng-pin  hitches  at  ends. . 
BelaytDg-pin  hitches  at  ends, 

short  splice  at  middle. 
Eye-«ilice  in  each  end* 

;i!!!!do]!;:'iI!!!!;!!!!;";;'! 


Roond  tarn   and  two  half 

hitches  at  each  end. 
do 


H^nSSJlT  Tensile 
tion  in  .,#_^„-«.i, 

6  feet.  »*'«»»**'■ 

^ 


Inehe§. 


1120 


Pound*. 
14,000 
14,850 

14,560 
14.750 
17,280 

14,750 

21,800 


Location  of  frao< 
ture. 


At  the  cleat 

At  the  splice 

At  the  cleat 

At  the  eye-splice 
— do 

At  the  hitches. . . 

— do 


Remarks. 


Soaked  in  water 
24  honrs. 


Tested  wet. 


Manila  Rope,  Coil  No.  4. 

Tfiree-stranded  rope,  seventy-seven  yarns  per  strand. 

Lay,  one  turn  in  6^". 

Circumference  6J".    Weight  per  fathom,  6  pouilds  9.4  ounces. 


No.  of 
test. 


4737 
4733 

4755 

4754 

4729 
4742 
4748 

47480 
4785 


Hitches,  knots,  or  splices  used. 


Belaying-pin  hitches  at  ends . . . 
Belaylng-pin  hitches  at  ends, 

short  splice  at  middle. 
Belaying-pin  hitches  at  ends, 

hnntlme  bend  at  middle. 
Belayin|;-pin  hitch  atone  end, 

bowline  at  other  end. 
Eye-splice  in  each  end 

!!Ill!do!!!i;;!!!;;*!!!i;!!!!!!! 


.do 


.do 


Elonea- 
tion  in 
6  feet. 


Jneket. 


Tensile 
strength. 


11.70 
13.06 


22.28 


Pound*. 
26,560 
20,400 

15,400 

17,560 

27,800 
26.000 
31,850 

30,800 
86,250 


Location  of  frac- 
ture. 


Atthecleftt 

At  the  splice 

At  the  bend 

At  the  bowline ... 

At  the  cleat 

At  the  eye-splice  . 
. .  ..do 1. 

Near  eye-splice  at 
end  of  dry  sec- 
tion. 

At  the  eye-splice  . 


Remarks. 


Wet  during  the 
^     test. 
Eye-splices  wet, 

remainder    o  f 

rope  dry. 
Soaked  in  water 

18  hours. 
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MAIILA  HBMP  AVS  WISE  BOPE  FOB  BV&BAIT  OF  EaUIPMBNT. 

V.  8.  ITATT  DEFABTMEHT. 

All  of  this/naterial  was  made  at  the  Boston  navy  yard. 
Ends  have  thimbles  turned  in,  four  seizings  at  each  end. 
Bope  24''  long  between  served  ends. 

HAIOLA  R0PE,p  STBAHDS. 


Ko.of 
teet. 


4384 

438ft 
4386 

4387 
4388 
4389 

43M 

4391 

4892 

4393 

4394 

4395 

4396 

4397 

4398 

4399 

4400 

4401 

4402 

4403 

4404 

4405 

4406 

4407 

4408 

4409 

4410' 

4411 

4412 

4413 

4414 

4415 

4416 

4417 

4418 

4419 

4420 

4421 

4422 

4423 

4424 

4425 

4426 

4427 

4428 

4429 

4490 

4431 

4432 

4433 

4434 

4438 
4439 
4440 
4435 

4436 
443T 
4441 
4442 


4445 


4447 
4448 
4449 

4450 
4451 
44Sa 


Gircum- 
foreno«. 


Inehet. 


Tama 

per 
strand. 


10 


13 


16 


19 


24 


28 


25 
'28* 


81 


86 


41 


45 


50 


57 


63 


68 

75 


one  turn 
in— 


Jnehst. 


2| 


3 

i 


3 


'3i' 


H 


H 

..... 

ii" 

ii" 

"i" 
"i" 


81 


108 

iii* 
iis* 
iii* 


Tensile 
strength. 


V 


PoundM. 

4.284 

4,370 

4,'78 

5,280 

5,510 

6,070 

6,560 

6,715 

6,966 

8,665 

8^320 

8,618 

10,775 

11.235 

10,520 

10,890 

11,670 

11,640 

11,120 

13,160 

11, 670 

12,330 

11,640 

12,510 

14,910 

13,680 

16,020 

15,690 

15,340 

16,070 

15,850 

16,420 

14,840 

19.020 

19,370 

19,400 

19,230 

21. 510 

21,200 

22,980 

21,620 

22,450 

26,790 

26,970 

26.460 

27.990 

29,500 

26,990 

31,900 

32,150 

31,000 

30.400 
30,060 
31,480 
83,780 
33,020 
33,370 
38.800 
37,450 
38.790 
41.650 
41.600 
47,100 
55,150 
64,370 
52.930 
48,100 
4^700 

--•o.iao 


Parted. 


i 


strand. 
Do. 
Do. 
Be. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do.. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Da 
Do. 
Do. 
Do. 
Do. 
Do. 


2  strands  at  throat  seisinff. 
1  strand. 


This  attaad  teiMB^j 


▲  tCteM' 


^ 
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-CORDAGE. 


HAVTLA  BOP£,  3  STRA^DS^Continued. 
[Throat  seizing,  wire;] 


No.  of 
teat. 

Circoxn- 
fereDce. 

Yams 

per 
strand. 

Lay, 

one  turn 

in- 

Tensile 
strength. 

Parted.    • 

4453 
4454 
4455 

4460 
4457 
445S 

11 
11 
11 

180 

IneKes. 

.   7| 

PoufMb. 

eo,8ao 

5M00 
50,300 
73,900 
77,050 
74,400 

1  slrand. 
Do. 
1  strand  under  olampa. 
Under  the«eixing. 
At  thimble. 
Under  the  seiziiig. 

ioi 

8i 

[All  wire  seizings.] 

4450 
4460 
4461 

"1 

lit 

220 

8* 

79,900 
87,200 
85,300 

1  strand  onder  the  seising. 
4  strand. 
Do. 

4462 
4463 
4464 

4465 
4466 
4467 
4468 
4460 
4470 
4471 
4472 
4473 
4474 
4475 
4476 
4477 
4478 

4479 
4480 
4481 
4482 
4483 
4484 
4485 
4486 
4487 
4488 
4489 
4490 
4491 
4402 
4493 
4494 
4495 
4496 
4497 
4498 
4499 
4500 
4501 
4502 
4503 
4504 
4505 
4506 
4507 
4508 
4509 
4510 
4511 
4512 
4513 
4514 
4515 


HEliP  ROPE,  3  STRANDS. 


11 


14 


22 
26' 
32' 
36' 


41 


46 

'si' 


60 


68 


74 


82 


83 


100 


108 


2| 
"2\ 


2i 


i" 


81 


3| 


4i 


'si' 


4,248 
4,444 

4,020 

4,750 

4,897 

4,985 

5,182 

5,305 

5,890 

7,948 

8,075 

7,700 

10,630 

9,290 

9,320 

11,810 

11,670 

10,640 

12,050 

13, 140 

11. 910 

15.090 

13,640 

14, 33(T 

15,580 

12.950 

15,190 

15,280 

17,720 

14,620 

19,000 

18,020 

17,950 

19,980 

20,010 

19,360 

24,630 

25.100 

25,060 

28,440 

27,070 

27,590 

32,160 

31, 150 

29,820 

31,490 

81,010 

30,850 

35,020 

35,200 

35,740 

89,120 

39,100 

38,210 


3stnuids. 

Do. 
1  strand. 

Da 

Do., 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
8  strands  behind  first  aeisinc. 
8  strands. 
1  strand. 
Do. 
3  strands. 
Do. 

1  strand. 

2  strands. 

Da 
1  strand. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
2stnaida. 
1  strand. 

Do. 

Do. 

Do. 

Do. 
2stnuiida.   - 

Dow 

1  strand. 

Do. 

Do 

Do. 

Do. 

Do. 

Do. 

2  strands. 
1  strand. 

Do. 
Do. 


k 


'»*% 


SJh. 


CORDAGE. 
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HEMP  ROPE.  4  STRANDS. 


Ko.of 
test. 


461» 
4517 
4518 
4519 
4520 
4521 
4522 
4523 
4524 
4525 
4526 
4527 
4528 
4529 
4530 
4531 
4532 
4533 
4534 
4535 
45:^6 
4537 

aas 

45:19 
4540 
4541 
4542 
4548 
4544 
4545 
4546 
4547 
4548 
4549 
4550 
4551 
4552 
4553 
4554 
4609 
4610 
4611 
4555 
4556 
4557 
4612 
4613 
4614 
4558 
4559 
4560 
4564 
456S 
4566 
4561 
4562 
4563 


Circii  in- 
ference. 


3/« 


Yam* 

per 
strand. 


12 


12 


15 


17 


19 


26 


27 


35 


35 
45" 


50 


56 


62 


54 

is 


84 
'84* 


Lay. 

one  turn 

in— 


Ineheg. 


2i 

3"' 

34 

"4" 

*3i' 


i" 


H 


5* 


Tennile 
•treiigtb. 


pounds. 

2,760 

2,490 

2, 910 

3,240 

3,168 

3,085 

4,349 

4,414 

4.364 

6,792 

5,580 

6.442 

6,820 

6,910 

7,800 

8,460 

7,770 

8.050 

12,340 

12,580 

12, 450 

8.760 

9,040 

8.]5«) 

17. 030 

14,000 

17.160 

13,040 

12,680 

13.  U50 

20,a'{0 

20,820 

20,250 

22,650 

19,970 

20,660 

22, 500 

22,760 

24, 180 

26,320 

28,250 

26,290 

19,090 

20,080 

18, 370 

29,400 

30,950 

28,010 

32.800 

32,050 

31,100 

36,980 

34, 970 

36,920 

36.280 

35, 520 

36.100 


Parted. 


t  strand. 

Do.     . 

2  strauda. 

1  strand. 

3  strands. 

2  strands. 

Do. 

1  strand. 

4  strands. 

2  strands. 

1  strand. 

2  strands. 

1  strand. 

Do. 
Do. 

2  strands. 

1  strand. 

1)0. 

Do. 
Do. 

2  strands. 

Do. 
4  strands. 
2  strands. 

Do. 

1  strand. 

2  strands. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

1  strand. 

Do. 
Do. 

2  strands  under  the  soixing. 

1  strand. 

Do. 
Do. 
Do. 
Do. 
4  strands. 

2  strands. 
4  strands. 

1  strand  at  thimble. 

2  stranda. 
1  strand. 
At  thimble. 

1  strand  nnder  the  seizinn;. 
At  thimble. 

2  strands. 

2  strands  at  thimble. 
2  strands. 

4  straods  at  thimble. 
2  strands  at  thimble. 
Do. 


H.  Ex.  161 60 
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CORDAGE. 


STEEL  WIRE  ROPE,  6  STRANRS,  WITH  HEMP  CORE. 


4567 
4568 
4560 
4570 
4571 
4572 
4573 
4574 
4575 
4576 
4577 
4578 
4579 
4580 
4581 
4582 
'4^83 
4584 
4585 
4586 
4587 
4588 
4589 
4500 
4591 
4592 
4593 
4594 
4595 
4596 
4597 
4598 
4599 
4600 
4601 
4602 
4603 
4604 
4605 


Ciroam- 
ference. 


Wires 

per 
strand. 


18 


18 


18 


18 


18 


18 


18 


18 


18 


Lay, 

one  turn 

in— 


Ituhei. 


18 

is' 


8 


H 
.... 


6 


51 


8 


8* 

i" 


Tensile 
strength. 


PmindM. 
8,020 
7,810 
*  7,890 
9.830 
10, 270 
.  0,980 
15.490 
15, 210 
15,290 
18, 610 
'  18, 570 
18,640 
25,700 
25,680 
25.540 
34,050 
34,280 
34.640 
35,300 
39.400 
38.980 
42.430 
41,870 
43,150 
.  47.410 
48,060 
46,320 
57,260 
58,410 
58,240 
62,700 
60,870 
62,640 
83,250 
83,470 
84.010 
89.750 
85,590 
88,980 


Farted. 


3  strands. 

Do. 

4  strands. 

3  strands. 

5  strands. 

4  stands. 

3  strands. 

4  strands. 

3  strands. 

4  strands. 

Do. 
Do. 
Do. 
Do. 
Do. 

3  strands. 

Do. 
Do. 
Atthimblaw 

1  strand. 

4  strands. 
3  struids. 

2  strands. 

1  strand. 

Do. 

3  strands. 

Do. 

Do. 
4BtrandB. 

Do. 
3  strands. 

2  strands. 
1  strand. 

3  strands. 
'4  strands. 

Do. 
1  strand. 
At  the  thimblt. 

4  strands. 


IRON- WIRE  ROPE. 

4606 
4607 
4608 

g 

18 

H 

61,080 
60.490 
60,050 

3  strands. 

Do. 
1  strand. 

f 


CORDAGE. 
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MATEBIAL  USED  FOR  SEIZINGS. 


No.  of 
test. 


4621 
4625 
4626 
4621 
4622 
4623 
4618 
4619 
4620 
4615 
4616 
4617 
4636 
4637 
4638 
4633 
4634 
4635 
4630 
4631 
4632 
4627 
4628 
4629 


Material. 


Wire.. 

do 

do 

do 


do 

do 

do 

do 

do 

do 

, do 

do 

Hemp,  4-tbroad  . 

.'".'.'.do  .'/'.'.'.'.'.'. 
Hemp,  6-thread  . 

, do 

—  .'-do 

Houp,  9-thread  . 

'.'.'.'.'. Ao '.'.'.'..'... 
Hemp,  12-thread 

do 

do 


fe^n^'  yanirtSfr,  one*!iiv 


Inehu. 
^\ 

A 

I 
i 

K 

18 

7 

TS 

7 

T» 


r 


} 

1 

1 
1 

n 


IneheM. 


10 


19 


18 


2 


Tensile 
strength. 


Poundi. 

210 

212 

210 

600 

598 

595 

937 

928 

920 

948 

1,002 

1,022 

490 

424 

398 

462 

554 

,     459 

964 

855 

905 

1.480 

1.  250 

1,375 


1 


Parted. 


strand. 
Bo. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


RATLINE. 
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PRESSUKE  GAUGES. 


PRESS  VRE  O  A  VG  ES. 

Comparison  of  two  12-inch  and  one  6  inch  pressure  ^ages  wiUi 
testing  machine  gauge  No.  13,  for  U.  S.  S.  Venui^ius. 

Gauges  manufactured  by  the  American  Steam  Gauge  Company,  Bos^ 
ton^  Mass. 

[Gauge  roadings.] 


Testing 
machine 

No.  13. 


12.uich  gauge  No.  207971. 


Poundt. 
50 
100 
200 


300 
350 

400 

450 

600 

550 

600 

660 

700 

750 

800 

850 

000 

050 

1000 

1100 
1200 
1300 
1400 
1500 
1600 
1700 
1800 
1900 

2000 


Upward. 


Pound*. 


Downward. 


Poundt. 


450 
503 
556 

606 

661 

714 

764 

815 

872 

024 

975 

1.02U 

1,073 


406 
454 


12inch  gauge  No.  207,972.       6-inch  Rsage  No.  2073ll 


Upward. 


Poundt. 


Downward.  {     Upward. 


Pounds. 


Pounds. 
75 
130 

5250 

^260 

36U 


560 


810 


I 


C 

'I 


408 
417 
458 
514 
518 
550 
569 
618 
631 
664 
671 
718 
722 
767 
771 
824 
827 
874 
880 
928 
036 
981 
090 
1.022 
1,036 


415 
413 


485 


555 


700 


845 


776 
769 


000 


1.000 


1,185 


IS 


1,280 
1,380 
1,500 
1,620 
1,725 
1,840 
1,025 
2,030 
2,130 
2,270 
2,280 


DownwMd. 


Pounds. 


1,190 
1,180 


Where  two  gauge  readings  occur  under  the  same  pressure,  as  indi- 
cated by  the  testing  machine  gauge,  the  second  reading  was  obtained 
alter  jarring  the  gauge  being  compared. 
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PRIVATE  TESTS. 


Date. 


1800. 
July  n 

14 

16 
18 

21 
28 

29 

31 
Aug.    5 

6 

7 

12 

18 
20 


22 

29 


Sept.    3 

4 

9 

22 

23 

25 
Oct.     8 

15 
16 
27 
29 
30 


Nov.    3 


8 
10 
13 
14 

24 

28 

Dec.     1 

6 

18 


27 

30 

1891. 
Jan.     2 

5 
6 

7 

9 
10 
15 
20 


Material. 


St€«1  plate 

— do 

— do 

Iron  and  steel  bare,  elec- 
trically weldeil. 

BrajsA  and  bronze 

Railroad  rail  Joint 


Steel  plate 

Steel  bars 

Wrought- iron  bar. 

Steel  plate 

do 

do 

Railroad  rail  joint 


Wrought-iron  plate. 
Hydraulic  gauge . . . . 
Railroad  nul  Joint . . 


Steel  plate 

Wroaaht-irun  plate 

Bash  chain 

Babbitt  nut 

Steel  castings 

Bricks 

Steel  castings 

Wrought'iron  platet 

SU-elbar 

Bricks 

Railway  spikes 

Spirally  wound  tubes. . . 

Bricks 

Sash  chain 

Tackle  block  hooks . . . . . 

Sandstone 

Bronze 


Sash  chain 

Wrought  Iron 

Ck>rdage 

Masonry 

Sash  chains... 
Turn  buckle.. 
Linen  lines  . . . 
Bricks 


Steel  plate.'. 

— do 

Steel  rails 

Thr«*ad  and  lines 

Trolley- wire  joints. 

Mtiugauese  steel 

SteelcnstingH 

Steel  plate.  ^ 

do 

Manila  rope 

Steel  plate 

do 

— do 

Wrought-iron  plate. 


Locomotive  driving  box . 

Trace  chain 

Steel  plate 


Ri voted    Joints     and 

metal. 

Bricks 

Wrought-iron  bars 

Riveted    joints     and 

metal. 

Wrought-iron  plate 

Rivet^  joints 

do 

Chain  and  swivel 


For  whom  tested. 


Name. 


F.  A.  Hondlette  &  Co 

Wm.  A  lien  &  Sons 

Cunningham  Iron  Works  Co. . 
Thomson    Electric   Welding 

Co. 

Cowles,  £.a  AALCo 

The    Weber   RaUway    Joint 

Manufacturing  Co. 
Cunninglwm  Iron  Works  Co. . 
Thomson -Honston  Electric  Co, 

Boston  Bolt  Co 

Geo.  H.Lloyd 

Edward  Kendall  Sl  Sons 

Cunningham  Iron  Works  Co. . 
Standard  Railway  Rail-Joint 

Co. 
Cunningham  Iron  Works  Co. . 
Star  Brass  Manufacturing  Co. 
Standard   Railway  Rail-joint 

Co. 
Cunningham  Iron  Works  Co. . 

do 

Thomas  Morton 

G.  W.  &  F.  Smith  Iron  Co 

America^  Steel  Car  Wheel  Co 

W.  M .  K  asson 

Edward  Kendall  &  Sous 

Cunningham  Iron  Works  Co.. 
ThomA>n-Houaton£lectric  Co. 

W.  M.  Kasson 

Dunham  Manufacturing  Co. . . 
Pneumatic  Dynamite  Gun  (Jo. 
Metropolitan  Stiwerage  Com  . . 

Thomas  Morton 

Thos.  Laughliu  Sc  Son 

Andrews,  Jaqnes  Si.  Rantonl.. 
The   Alnmiuum    Brass    and 

Bronze  Co.   - 

Thomas  Morton 

Lebanon  Iron  Co. 

Lnther  W.  Lee 

Metropolitan  Sewerage  Com  . . 

Thomas  Morton , 

Laconia  Car  Co , 

Luther  W.  Lee 

Philadelphia  and  Boston  Face 
Brick  Co. 

E.D.Leavitt 

Wm.  Allen  Sc  Sous 

P.H.  Dudley 

A.M.White 

£<Ii8on  General  Electric  <'o. :. 

N.  Washburn 

K.  D.  Leavit  t 

Cunningham  Iron  Works  Co. . 

Wm.  Aflen  &  Sons 

Van  Slyok  &  Van  Slvck  ...... 

Carnegie,  Phipps  Si.  Co 

Nashua  Iron  and  Steel  Go 

Quinn  &.  Co 

Hartford  Steam  Boiler  Inspec- 
tion and  Insurance  Co. 

South  Boston  Iron  Works 

Bridgeport  Chain  Co *.,... 

Prof.  G.  Lanza 


City. 


Boston 

Worcester .  - . 
Charlestown. 
Lynn 


Lockport . . 

New  York. 


Charleatown... 

Lynn 

Boston 

...do 

Cambridgeport 
Charlestown '  Masa 


State. 


Mass. 
Mass. 
Masa. 
Mass. 

N.Y. 

N.Y. 

Mass. 
Mass. 
Mass. 
Mass. 
Mass. 


Boston 


Charlestown. 

Boston 

— do 


Charlestown... 

...do 

New  York 

Boston 

...do 

...do 

Cambridgeimrt 
Charlestown... 

I^ynn 

Boston 

...do 

New  York 

Boston 

New  York..... 

Portland 

Boston 

Bridgeport..  .. 


New  York. 
Lebanon  .. 

Boston 

...do 

New  York. 
Lnconia — 

BoMtou 

— do 


Cambrid  geport 

Worcester 

New  York 

Waterbury 

Boston 

Allston 

Cambridgeport 
Charlestown... 

Worcester 

Providence 

Pittsburg 

Nashua  

Portland 

Hartford 


South  Boston. 
Bridgeport . . . 
Boston 


Washburn  &.  Moen  Manufac-  '  Worcester . 
turine  Co.  | 

Waldo  Bros Boston 

Wa.ton  Manufacturing  Co Springfield 

H.  S.  Robiuson Boston 


Geo.  H.  Lloyd . 
H.  S.  Robinson 

do 

P.Dudley 


...do.... 
...do.... 
...do..,. 
Portland. 


Mass. 

Mass. 
Mass. 
Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

N.Y. 

Mass. 

N.Y. 

Me. 

Mass. 

Conn. 

N.Y. 
Pa. 
Mass. 
Mass. 
N.  Y. 
N.  H. 
Mass. 
Mass. 

Mass. 

Mass. 

N.Y. 

Conn. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

R.I. 

Pa. 

N.H. 

Me. 

Conn. 

Mass. 
Conn. 
Mass. 


Mass. 

Mass. 
Mass. 
Mass. 

Mass. 
Mass. 
Mass. 
Me. 
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PRIVATE  T^-STiS— Continued. 


Date. 


1891. 
Jan. 


Feb. 


Mar. 


May 


Jnne 


23 
24 


29 
2 


10 
13 

16 


17 
19 
21 
24 

25 


28 

3 

9 

13 

16 


18 
23 

25 

26 
27 


Apr.     1 

2 
0 

15 


16 

17 

24 

29 

30 

2 

4 

5 

6 

7 

9 

15 

16 

19 
20 
21 
25 
26 
1 
4 

6 
6 
8 


Material. 


Bricks 

Granite. , 

Fire-proof    building 
blocka. 

Steel  plate 

Sandstone 

Granite , 

Bhreted  joint  and  metal 

Steel  plate 

Steel  cb  aln 

Jack  screws 

Fire  bricks 


For  whom  tested. 


Riveted   joints    and 

metal. 

Camel  hair  belting 

Kiveted  joint  aod  metal. 

Steel  casting 

Spring  steel 

Steel  plate 

Cast  iron 

—  do^ 

Kiveted  joints  and  metal 

Turn  backle 

Chain  cable 

Cast  iron 

Stoel  bars 

Wronght-iron  plate 

Kailroad  chain    

Steel  casting 

Steel  bar 

Wrought-iron  rods 

Steel  casting 

Brick  pier 

Sandstone 

Draw-bars  and   nalle- 

abl«  iron. 

Chain 

Wrought-iron  strap  .... 

Steel  bars 


Steel  wire 

Sandstone 

Chain 

Jack  screws 

Terra  cotta 

Granite 

Cast  iron 

Steel  plate 

do 

Steel  bars 

Steel  Shalt 

Chain 

Jack  screw 

Copper  wire 

Columns,  steel 

Locomotive  side  rods . . . 

Steel  casting. 

Steel  bars ,.. 

do 

Steel  plates 

— do 

Locomotive  side-rods  . . . 

Bricks 

— do f 

Insulators  and'^ull-offs 

Steel  plate 

Terracotta 

Brinks 

Helical  springs 

Steel  plates 

Artificial  granite 


Granite 

Wrought-iron  rods. 
Steel  plates 


Name. 


Waldo  Bros 

Pigeon  Hill  Granite  Co 
Coming  Clay  Works  d. 


Wm.  Allen  Sc  Sons 

Andrews,  Jaques  &  Kantoul.. 

Pigeon  Hill  Granite  Co 

Edward  Kendall  Si,  Sons 

GoldingA,  Co 

Bradlee&  Co ■ 

A.O.  Xorton 

Newton  and  Watertown  Gas 

Light  Co. 
William  Allen  &.  Sons 


F.  Reddaway  &  Co 

Edward  Kendall  &,  Sons 

American  Steel  Car  Wheel  Co 
Pennsylvania  Kailroad  Co — 
Cunningham  Iron  Works  Co 

G.  W.  &.  F.  Smith  Iron  Co 

Goldine&Co 

Edward  Kendall  6c  Sous 

Laconia  Car  Co 

Bradlee  &.Co 

N.  S.  Bartlett  &  Co* , 

C.P.Lovell 

Boston  Bridge  Works 

H.J.Bcttis 

American  Steel  (^r  Wheel  Co 

Golding  &.  Co 

Fuller,  Dana  &  Fits 

American  Stei^  Car  Wheel  Co 
Andrews,  Jaques  &,  Rautoul.. 

Fftirhaven  Sandstone  Co 

Wiknington  Malleable  Iron 

Co. 

A.B.Stevens  &  Co 

l>odge,  Haley  &  Co — 

Burnham  Sl  Duggan  Railway 

Ajspliance  Co. 

H.J.Bettia 

K.  M.Evans 

A.E.Stevens  &  Co 

A.  O.  Norton 

Boston  Terra  Cotta  Co 

Norcross  Bros 

Woonsockot  Rubber  Co 

Geo.  H.  Lloyd 

Edward  Kendall  &.  Sons 

Washburn  Car  Wheel <;o 

ITcnry  M.  Howe 

A.  E.  Stevens  &.  Co 

A.  O.  Norton 

Chas.  R.  Fletcher 

Jones  St.  Lauelilin 

Houghton  &  Richards 

American  Steel  Car  Wheel  Co. 

C.P.Lovell 

AVashbum  Car  Wheel  Co 

Edward  Kendall  Si  Sons 

Cunningham  Iron  Works  Co  . 

Houghton  Sc  Richards : . . . 

Fiske  Si,  Coleman 

Metropolitan  Sewerage  Com.. 

Gould  &  Watsou , 

Edward  Kendall  &  Sons  i 

Boston  Terra  Cotta  Cp 

Fiske,  Coleman  &  Co 

Prof.  J.  B.  Johnson , 

Geo.  H.  Barrns. , 

Kcene   Granite  Terra  Cotta 

and  Tile  Co. 

Alex.  McDonald  Sc  Son 

RiehleBros 

Edward  Kendall  Sc  Sons 


City. 


Boston . . . 

Rockport 

StPauL. 


Worcester 

Boston 

Rockport 

Cambridg«port  . . . 

Boston 

Philadelphia 

Boston 

Watertown 


Worcester 


New  York 

Cambridgeport . . . 

Boston 

Altoona 

Cbarlestown 

Boston 

...do 

Cambridgeport . . . 

Laconia 

Philadelphia 

Boston 


...do 

...do 

...do 

...do 

...do 

...do 

...do 

...do 

Fairhaven . . 
•Wilmington 


Portland. 
Boston... 
— do  — 


....do 

New  York 

Portland... 

Boston 

...do 

...do 

Woonsocket 

Boston 

Cambridgeport . 

Hartfoni 

Boston 

Portland 

Boston , 

do............. 

Chicago 

Boston '. 

South  Boston 

Boston 

Worcester , 

Cambridgeport . . 

Charlestown 

Boston 

...do 

...do 

...do 

Cambridgeport . 

Boston... 

...do 

St  Louis 

Boston 

Keene 


States 


Mass. 

Mass. 

Minn. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Pa. 

Mass. 


Maaa. 

N.Y. 

Mai»s. 

Mass. 

Pa. 

Mass. 

Mass. 

Mass. 

Mass. 

N.H. 

Pa. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Mass. 

Wash. 

DeL 

Me. 
Mass. 


Cambridge 

Philadelphia 

Cambridgeport . . 


Mass. 

N.Y. 

Me. 

Mass. 

Maa9. 

Maaa. 

R.I. 

Mass. 

Mass. 

-Conn. 

Mass. 

Me. 

Mass. 

Mass. 

III. 

Mass. 

Mass. 

Mass. 


Mass. 
Maaa. 
Mass. 


Haas. 


Mass. 
Mass. 
Mo. 
Mass. 

N.H. 

Mass. 
Pa. 
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PRIVATE  Ti;5JiS— Continued. 


Date. 

Material. 

For  whom  tested. 

Name. 

\Jity. 

State. 

1891. 
June   8 

13 
16 
17 

18 

23 
24 
25 

27 
29 
30 

Iron 

Granger    Fonndry  and  Ma- 
chine Co. 

Carnegie,  Phipps  &  Co 

.  Edward  Kendall  6i.  Sons 

Cunningham  Iron  Workti  Co  . 
Stone,  Carpenter  St,  WUlson  . . 
J.  H. Lane 

Providence 

PittsbnrK 

R.L 

Pa. 

Mans. 
Mass. 
R.L 
Mass. 
Mass. 
Mass. 
Pa. 
Mass. 
'Mass. 
Ma^s. 
N.Y. 
Mass.  . 
N.J. 

Steol  colnmna 

Steel  platea 

Cambridgeport . . . 

Charles  town.. 

Providence .  .*. 

Boston..... 

...  .do  ................... 

. do 

Cotton  dack ............ 

Granite 

Braintree  Granite  Co 

....do 

Steel  platea 

Lowell  Water  Board 

Lowell. 

Steel  bar 

I.P.Morris  Co 

Philadelphia 

Boston 

CaHt  iron 

A.  W.  Rounds 

iQsulateil  pall-ott* 

Wrooglit-irou  bars 

Steel  rails 

Gould  Sl  WatAon  Co 

do , ' 

Uoufihton  6l  Kichards 

. . .  .do 

P.  H.  Dudley 

New  York 

Cambridgeport . . . 
Camden 

Steel  plate 

Ed  ward  Kendall  6i,  Sons 

Canideu  Iron  Works 

Kiveted  joints 

• 
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m 
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s 


0» 


QQ 


ee 
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CO 


CO 


a 

o 

M 


'a 


a 

o 
.d 

T3       fi 


O 


9 


o 


2 


S3 


8 


§i 


5*  .1-1 


«  © 
S8 


ii 

m 

a 


J 


1 

3 

d 


n 


• 


t 


a 


e 
S 


I- 


• 
0 


4t 

a 


3   ■^ 

3" 


<o  totals 


•0 

s 

00 
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as 
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5^ 


d 
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MAIILA  HBIIP  AVD  WISE  HOPE  FOK  BUBBAU  OF  EQmPMBHT. 

V.  8.  ITATT  DEFABTMEHT. 

All  of  this^aterial  was  made  at  the  Boston  uavy-yard. 
Ends  have  thimbles  turned  in,  four  seizings  at  each  end. 
Bope  24'^  long  between  served  ends. 

HAiriLA  UOFEp  STBAHDS. 


No.  of 
test. 


4884 

4385 
4886 
4387 
4388 
4389 
4390 
4391 
4392 
4393 
4394 
4395 
4396 
4397 
4898 
4399 
4400 
4401 
4402 
4403 
4404 
4405 
4406 
4407 
4408 
4409 
4410 
4411 
4412 
4413 
4414 
4415 
4416 
4417 
4418 
4419 
4420 
4421 
4422 
4423 
4424 
4425 
4426 
4427 
4428 
4429 
4430 
4431 
4432 
4433 
4434 

4438 
4439 

4440 
4435 
4436 
443T 
4441 
4442 
4143 

4444 
4445 

4446 
4447 
4448 
4449 
4450 
4451 
4452 


drcam- 
ference. 


4| 
41 

5 

5 

5 

H 

ft 

t 

5 
5 
^ 
& 
& 
6 
6 


Tama 

per 
strand. 


10 


13 


16 


19 


24 


28 


25 


28 


81 


36 


41 


45 


50 


67 


63 


68 

'75' 


81 

lis 
iii 
143' 
iio* 


one  turn 
in— 


Jnehst. 

2i 


2| 


8 


3 


H 


H 
i'" 

"h" 

"5" 
"i" 


H 


Tensile 
strength. 


Pounds, 

4,284 

4,370 

4,^78 

5,280 

5,510 

6,070 

6,560 

6, 715 

6,965 

8,665 

8,320 

8,618 

10,775 

11,225 

10,520 

10,890 

11.670 

11,640 

11,120 

13,160 

11, 670 

12,830 

11,640 

12, 510 

14,910 

13,630 

16,020 

15.690 

16,340 

16,070 

16,850 

16,420 

14,840 

19,020 

19,370 

19,400 

19,230 

21, 510 

21,200 

22,980 

21,620 

22.450 

26.790 

26,970 

26,460 

27,990 

29,500 

26,990 

31.900 

32,150 

81.000 

80,400 
80,060 
81,480 
83.780 
33,020 
33,370 
38,800 
37,450 
38,790 
41,650 
41,600 
47.100 
65,160 
64,270 
62.920 
48.100 
48,700 
-iSO.450 


Parted. 


1  strand. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 

Do. 

Do. 

Do. 

Do.  * 

Do. 

Do.. 

Do.  •  • 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

2  strands  at  throat  seizing. 
1  stnuBO. 

Do. 
Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
1  strand.    This  strand  had  been  cnt  prior  to 

testinc. 
1  strano. 

Do. 

Do, 

Do. 

Do. 

Do. 
1  strand  under  the  seizing. 
1  strand. 

Do. 

Do. 
At  throat  seizing. 
1  strand. 

Do. 

Do. 

Do. 
At  thimble. 

Do. 
1  strand. 


3 
1 

■i 

't 
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-CORDAGE. 


HAiaLA  BOP£.  3  STRAl}DS-Conlina«d. 
[Throat  seishig,  wire.] 


No.  of 

tMt. 

Circnm- 
ferenc«. 

Tarns 

per 
strand. 

lAy, 

one  tnm 

in- 

Tensile 
strength. 

Parted.    • 

4453 
4454 
4455 

4456 
4457 
4458 

» 
11 
11 

11 

180 

Inehet. 
.   7| 

Poundi. 
60,820 
56^100 
60,300 
73,900 
77,050 
74,400 

1  strand. 
Do. 
1  strand  under  clamps. 
Under  the«eising. 
At  thimble. 
Under  the  seisiiig. 

109 

8| 

[All  wire  seisings.] 

4450 
4460 
4461 

ill 

220 

8* 

79,900 
87,200 
85,300 

1  strand  nnder  the  seising. 
J  strand. 
Do. 

4462 
4463 
4464 
4465 
4466 
4467 
4468 
4460 
4470 
4471 
4472 
4473 
4474 
4475 
4476 
4477 
4478 
4479 
4480 
4481 
4482 
4483 
4484 
4485 
4486 
4487 
4488 
4489 
4490 
4491 
4402 
4403 
4494 
4405 
4496 
4497 
4498 
4499 
4500 
4501 
4502 
4503 
4504 
4505 
4506 
4507 
4508 
4509 
4510 
4511 
4512 
4513 
4614 
4516 


HEliP  ROPE,  3  STRANDS. 


4 

•A 


11 

21 

14 

2i 

17 

2| 

m 

r—22— 

21 

26 

3 

32 

H 

35 

H 

41 

H 

46 

H 

54 

H 

60 

*k 

68 

4 

74 

H 

82 

H 

88 

H 

100 

5» 

108 

H 

120 

H 

4,248 
4,444 

4,020 

4,750 

4,897 

4,985 

5.182 

5,305 

5,690 

7,948 

8,075 

7,700 

10,630 

9,290 

9,320 

11,810 

11.670 

10,640 

12,950 

13, 140 

11, 910 

15,090 

13,640 

14, 330 

15,580 

12.950 

15,100 

15,280 

17,720 

14.620 

19,000 

18,020 

17,950 

19,980 

20,010 

19.360 

24,630 

25.100 

25,060 

28,440 

27,070 

27,590 

32,160 

31, 150 

29,820 

31,490 

81, 010 

30,850 

35,020 

35,200 

35,740 

39,120 

39,100 

38.210 


3  strands. 

Do. 
1  strand. 

Da 

Do., 

Do. 

Do. 

Do. 

Do. 

Do. 

Do. 
8  strands  behind  first  aeiainf  . 
8  strands. 

1  strand. 

Do. 

2  stands. 

Do. 

1  strand. 

2  strands.  , 

Da 
1  strand. 

Do. 

Da         y 

Da 

Do. 

Do. 

Do. 

Do. 

Do. 

Da 

Do. 
.     Do. 

Da 

Do. 

Do. 
2stnaida. 
1  strand. 

Do. 

Do. 

Do. 

Do. 
2stnuiida.   - 

Da 

1  strand. 

Da 
Do 
Do. 
Do. 
Da 
Do. 

2  strands. 
1  strand. 

Da 
Da 


*** 


*l-'V 


^-. 


CORDAGE. 
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HEMP  ROPE.  4  STRANDa 


Ko.of 
te«t. 


4616^ 

4517 

4518 

4510 

4520 

4521 

4522 

4523 

4524 

4525 

4520 

4527 

4528 

4529 

4530 

4531 

4532 

4533 

4534 

4535 

45:{6 

4537 

4538 

4539 

4540 

4541 

4542 

4548 

4544 

4545 

4546 

4547 

4548 

4549 

4550 

4551 

4552 

4553 

4554 

4009 

4610 

4611 

4555 

4556 

4657 

4612 

4613 

4614 

4558 

4559 

4560 

4564 

4565 

4566 

4561 

4562 

4563 


Circwm- 
ferenc«. 


Tnehet. 


Yams 

per 
strand. 


12 


12 


15 


17 


19 


26 


27 


35 


35 


45 


50 


56 


62 


54 

68* 


84 


2i 


Lay, 


Tennile 


Inehet. 


H 


'^ 


2} 


3* 


31 


H 


H 


Pounds. 

2,780 

2,400 

•2, 910 

3,240 

3,168 

3.085 

4,349 

4,414 

4.364 

6,792 

5,580 

6.442 

6.820 

6,910 

7.800 

8,460 

7,770 

8,050 

12,340 

12, 580 

12, 450 

8.760 

9,040 

8. 15«) 

17. U30 

14,600 

17.160 

13. 040 

12,680 

13.  U50 

20,a'{0 

20,820 

20,250 

22,650 

19.D70 

20,660 

22, 500 

22,760 

24. 180 

26,320 

28.250 

26,290 

19,090 

20,000 

18, 370 

29.400 

30,950 

28,010 

82.800 

32,050 

31,100 

36,980 

34, 970 

36,920 

36,280 

35,520 

36,100 


Parted. 


1  strand. 

Do.     , 

2  atrauda. 

1  strand. 

3  strands. 

2  strands. 

Do. 

1  strand. 

4  strands. 

2  strands. 

1  strand.  ^ 

2  strands. 

1  strand. 

Do. 
Do. 

2  strands. 

1  strand. 

Do. 
Do. 
Do. 

2  strands. 

Do. 
4  strands. 
2  strands. 

Do. 

1  strand. 

2  strands. 

Do. 
Do. 
Do. 
Do. 
Do. 
Do. 

1  strand. 

Do. 
Do. 

2  strands  under  the  soixing. 

1  strand. 

Do. 
Do. 
Do. 
Do. 
4  strands. 

2  strands. 
4  strands. 

1  strand  at  thimble. 

2  strands. 
1  strand. 
At  thimble. 

1  strand  under  the  soizlnn;. 
At  thimble. 

2  strands. 

2  strands  at  thimble. 
2  strands. 

4  strasds  at  thimble. 
2  strands  at  thimble. 
Do. 


H.  Ex.  161 60 
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PagCL 
Gun  specimens — Coutintied. 

12-inch  B.  L.  rifled  mortars— Continued. 
Mortar  No.  3:    * 

Body 186 

Mortar  No.  4 :  . 

Hoop  Aa 191 

Mortar  No.  18 : 

Hoop  A4 192 

Mortar  No.  19: 

Hoop  B,.... 193 

Mortar  No.  20: 

Hoop  A4 ' 194 

B, ..,.. 196 

Mortar  No.  21 : 

Hoop  A<j 196 

Bi 197 

Mortar  No.  22: 

Hoop  A4 * - ...       198 

Mortar  No.  23 : 

Hoop  A4 199 

Mortar  No.  25 :       ^  ,  — ' 

Hoop  A4 ^ 200 

Mortar  No.  26: 

Hoop  A, 201 

Mortar  No.  27 : 

Hoop  A4 202 

Mortar  No.  28: 

Hoop  A4 203 

Mortar  No.  29: 

Hoop  Ai 204 

Mortar  No.  30: 

Hoop  A« 205 

Specific  gravity  and  hardness: 

Bodies. , 207 

Hoops 206 

Tahulatiou : 

Bodies 207 

Hoops 209 

12-inch  B.  L.  «teel  mortar  No.  1 211 

Jacket 216 

Tube 213 

Specific  gravity  and  hardness 219 

Tabulation 219 

Initial  strains: 

10-inch  jacket 268 

10-iuchtube 269 

Cold-rolled  iron  bar 271 

Railway  ai^le 300 

Limestone.     (See  Stones,  natural.) 
Marble.     (See  Stones,  natural.) 
Nails,  adhesion  in  wood : 

Wbiteoak : 745 

-White  pine \ 744 

Tellow  pine 744 

Pig  irons 291 


CORDAGE. 


7&7    ' 


MATERIAL  USED  FOR  SEIZINGS. 

% 


No.  of 
test. 


4624 
4623 
4626 
4621 
4622 
4623 
4618 
4610 
4620 
4615 
4616 
4617 
4636 
4637 
4638 
4633 
4634 
4635 
4630 
4631 
4632 
4627 
4628 
4629 


Material. 


Wire 

do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

: do 

Hemp,  4<thrcad  . 

'"//.do  .'.'.'.'.'.'.'.'. 
Hemp,  6-tbread  . 

./-do 

Hemp,  9-thr«ad  . 

.////ao///// 

Hemp,  12-thread 

, do 

do 


Cifcuni- 
fereuce. 


i  Wireu  or  I     Lay, 
yarns  per  one  tiifn  • 
I  Btrand.   1      in— 


Inches. 


Inches. 


19 


19 


18 


Tensile 
strength. 


Pounds. 

210 

212 

210 

609 

598 

505 

937 

928 

920 

948 

1,002 

1,022 

490 

424 

398 

462 

554 

,     459 

964 

855 

905 

1.480 

1. 2.">0 

1,375 


Parted. 


strand. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 
Do. 


RATLINE. 


4645 
4646 
4647 
4642 
4643 
4644 
4639 
4640 
4641 


Hemp,  15- thread 

/////do/////// 
Hemp,  18-thread 

do 

do 

Hemp,  21-tbread 

/////do/////// 


It". 


1  " 


6 


u 


n 


1,345 
1,495 
1,348 
1,030 
1,670 
1,064 
1,730 
1,98« 
1,884 


1  strand. 

Do. 
Do. 

2  strands. 

1  strand. 

Do. 
Do. 

2  strands. 

Do. 


/ 
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Riveted  joints— Continned. 

^g-inch  steel  plate-sContinned. 

Doable-riveted  butt  Joints — Continned. 

i-ineh  drilled  holes,  2^.inch  pitch 491 

l-inch  driUed  htrfes,  3i-inoh  pitch 495-497 

Double-riveted  lap  joints : 

1-inch  drilled  holes,  3i-inch  pitch 498,  500,  502,  504 

1-inch  punched  holes,  Scinch  pitch '. 499,,  501,  503,  505 

{•inch  steel  plate. 

Single-riveted  lap  joints: 

1-inch  drilled  holes,  If-inch  pitch 523 

1-inch  drilled  hojes,  2|-inch  pitch .' 525 

Double-riveted  butt  joints : 

|-inch  drilled  holes,  2i-inch  pitch 506,  507 

|-inch  drilled  holes,  2f -inch  pitch '. 508,  509 

^  |-inch  drilled  holes,  3i-inch  pitch 510 

i'  |-inch  drilled  holes,  3f-inc]^  pitch. .'' 516,  517 

|-inch  drilled  holes,  4^-inch  pitch .-511,  512 

1-inoh  drilled  holes,  2|-inch  pitch 513 

1-inch  drilled  holes,.3f-inch  pitch 514,  515 

1-inch  drilled  holes,  3 J-inch  pitch 518 

1-inch  drilled  holes,  4J-inch  pitch 519 

1-inch  drilled  holes,  4i-inch  pit-ch. *  530 

1-inch  drilled  holes,  5|-inch  pitch 521 

Double-riveted  lap  joints : 

|-inch  drilled  holes,  If-inch  pitch 523 

f-inch  drilled  holes,  2-lnch  pitch 524 

1-inch  drilled  holes,  2|-inch  pitch '. - 526 

1-inch  drilled  holes,  2J-inch  pitch 527 

•jij- -inch  steel  plate:  ^ 

Single-riveted  butt  joints: 

^-inch  drrllcd  holcH,  2-inch  pitch 529 

|-inch  punched  holes,  2-inch  pitch 530 

■J-inch  drilled  holes,  2^inch  pitch 531 

J-inch  punched  holes,  2i-inch  pitch , . . , 532 

i-inch  drilled  holes,  2i-inch  pitch 533 

|-inch  punched  holes,  2^-inGh  pitch 534 

J-inch  drilled  holes,  2|-inch  pitch 535 

Single-riveted  lap  joints : 

|-inch  drilled  holes,  IJ-inch  pitch 537 

J-inch  punched  holes,  1^-inch  pitch -. 638 

J-inch  drilled  holes,  l|-inch  pitch 539 

J-inch  punched  holes,  Ift-iucU  pitch ^ MO 

J-inch  drilled  holes,  If-inch  pitch 511 

J-inch  punched  holes,  If-inch  pitch 512 

J-inch  drilled  holes,  2-inch  pitch ^ .  543 

J-inch  punched  holes,  2-inch  pitch 544 

IJ-inch  drilled  holes,  2-inch  pitch 556 

IJ-inch  drilled  holes,  2|-inch  pitch 557 

l^-inch  drilled  holes,  21-inch  pitch 558 

l^-inch  drilled  holes,  3i-iuch  pitch 559 

Double-riveted  butt  joints : 

|-inch  drilled  holes,  3J-inch  pitch 628 

l-inch  drilled  \iL0\«&,2,VVx^^^^^V\A\i 636 
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Rivet<^d  joints— Continued. 

i^-inch  steel  plate — Con  tinned.  • 

Double  riveted  lap  Joints : 

|-inch  drilled  holes,  2-inch  pitch 545 

{-inch  punched  holes,  2-inch  pitch 546 

t-inch  drilled  holes,  2i-inch  pitch 547 

|-inch  punched  holes,  3^inch  pitch 548 

|-iach  drilled  holes,  2i-inch  pitch 549 

{-inch  punched  holes,  2^inch  pitch 550 

{-inch  drilled  holes,  Scinch  pitch 551 

Triple  riveted  lap  joints : 

{-inch  drilled  holes,  2f-inGh  pitch 552 

|-inch  drilled  holes,  3-inch  pitch 553 

{-inch  drilled  holes,  3i-inch  pitch ^54 

{•inch  drilled  holes,  3{-inch  pitch 5r»a 

Tabulations :  ^ 

^•inch  steel  plate 5ou 

^-inch  steel  plate 568 

f-inch  steel  plate 574 

^-inch  steel  plate 580 

Kope,  hemp  and  jnanila.     (See  Cordage.)  \ 

Rope,  wire 786 

Sandstone.    (See  Stones,  natural.) 

Shackles,  chain ! 721 

Slate,  Monson,  Me.     (See  Stones,  natural.) 

Springs,  Belleville: 

English  manufacture 262 

French  manufacture 258 

Watertown  Arsenal  manufacture 266 

Steel  plate  used  in  springs 267 

Swivels,  chain 721 

Steel  bars: 

•      Fixtures  for  hydrostatic  tests 656,66-1 

Rolled  bar  from  Bethlehem  Iron  Company 667 

Steel  castings :  ^ 

For  5-inch  siege  carriage 660 

For  shells 270 

From  I.  G.  Johnson  &  Co a 668 

Steel  plates: 

Belleville  spring  metal 267 

Cheek  plates,  7-inch  howitzer  carriage 659 

From  National  Armory 661-663 

From  Watervliet  Arsenal •. 658 

Watertown  Arsenal  boilers '. 657 

Steel  rails.    (See  Railroad  material.) 

Stones,  natural 723 

Compression  tests 735,786 

Shearing  tests 737 

Transmission  of  heat 738 

Transverse  tests : 

Bluestone,  North  River 731 

Granite : 

Quincy 733 

Woroeetor 732 


800  IXDEX. 

Pas*. 


■o^ 


stones,  nataral — Continued. 

Transverse  tests— Continued. 
Limestone : 

Indiana ' 726 

Indiana,  hoosier  buff  oolitic 725 

Marble : 

Lee,  Mass 727 

Vermont 72(i 

Sandstone :  * 

Ohio 729 

Portland,  Conn.,  red 729 

Potomac  red : 728 

Slate,  Mon.son,  Me ' 730 

Tabulation TM 

Tape,  brasH  and  steel  ribl)on 250 

Temperature  te*jl8»  steel  bars  (second  series) : 

Tension  tests 603-617 

Initially  compressed  then  tested  by  tension 622-6.51 

After  straining  by  tension  and  resting 652 

Tabulations : 

Tension  tests 618 

Showing  final  elastic  limit,  tensile  strength,  and  elongation  after  va- 
rious treatment's *-. . .  654 

Wire  rope 786 

Wire,  steel,  round  and  square 221 

15-inch  square  tinned,  from  K.  H.  Wolff  &  Co. : 

Description   223 

Details  of  tension  tests 224-235 

Tabulation 236 

15-inch  square  tinned,  with  serrated,  scarfed  joints 237 

Round,  not  tinned 238 

Round  and  square  from  Now  York  Arsenal 239 
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